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Two Decades of “Engineering Literature” 
WENTY years or 240 monthly issues of the “Engi- 
neering Literature” section are concluded with the 

present issue. The first fifteen years of the section 
was reviewed at length in the issue of Nov. 15, 1917, 
p. 934. Included in that review was a reprint of the 
statement of the scope and aims of the section as printed 
in the initial number. Both scope and aim remain the 
same: To chronicle and characterize books and other 
publications in the field of civil engineering as they 
appear, treating them as news and, where demanded, 
with constructive criticism. 


Excess Mixing Water Made Obvious 

XCESS water in concrete is now accepted generally 

as a source of weakness but few users of concrete 
appreciate how much of the water apparently necessary 
to make a workable mix is actually superfluous. Visual 
evidence of this superfluity is offered in the manufacture 
of the centrifugal concrete pipe described on another 
page. It is really remarkable to see how much water can 
be squeezed out of a mortar which is by no means 
sloppy but is in fact drier and more mushy than much 
of the concrete that is being placed today. Unfortu- 
nately the centrifugal process, or any pressure process 
indeed, is not practicable for any but precast pieces, 
so the extremely dense and strong concrete formed by 
thus expelling needless water can hardly be expected in 
structural work but the lesson so graphicaliv taught in 
making these pipes can be taken to heart and possibly 
applied in some other form to the greater complications 
of cast-in-place concrete. 


Traffic Officers on Roads 


RAFFIC ¢ontrol by semaphores and by officers is 

an obvious necessity in the crowded city street but 
the importance of such control on the country road is 
only beginning to be recognized. Many roads now carry 
traffic of a density surpassed only by the most busy of 
city streets and the problems of safety and congestion 
which arise call for constant supervision, not only to 
put a stop to much of the abuse of the road, but also 
to improve general traffic situations in such a way as 
to make possible its more effective use during periods 
of unusually heavy traffic. Unrestrained impatience on 
the part of a few motorists during holiday rushes can 
start traffic jams that create prolonged blockades. Re- 
cently such a jam involved 1,500 or 2,000 automobiles 
and extended for more than a mile along a well-paved 
California highway, and held up individual cars more 
than an hour. With adequate policing that same high- 
way has carried larger volumes of traffic without delay, 
which emphasizes the sometimes forgotten fact that 
well controlled traffic will operate effectively over a 
roadway on which a much smaller volume unregulated 
will choke itself. The highway engineer, who now deals 
in transportation, has a responsibility in seeing that 
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the road is properly used, but beyond that there is an 
economic consideration which affects first costs. The 
present-day tendency is unmistakably toward wider 
pavement, but there is a limit beyond which it cannot 
go. On roads of reasonable width adequate policing, 
particularly during special heavy traffic, will forestall 
the premature demand for widening the pavement. 


Against Public Expenditure 

LECTION results last week were everywhere so one- 

sided that there could be no question of the temper 
of the people. Because of this obvious running together 
of many minds it is significant that so far as the re- 
turns are now available votes for all measures which 
involved the direct appropriation of public funds, with 
the exception of those for the building of schools, 
dropped far behind the vote for the winning ticket, 
which represents the general trend of the voters’ 
thought. In some states, as in the case of the Cali- 
fornia hydro-electric state ownership amendment, the 
vote was definitely against adoption; in others, as in 
the New Jersey highway bond issue, the favorable vote 
fell far below that cast for the winning ticket but still 
remained sufficient to insure passage by a small margin. 
This result can hardly be called surprising; it is the 
natural reaction from the spending era of the war and 
the post-war inflation. The people want economy in 
public affairs and the most elementary and obvious way 
to start to be economical is not to spend. Arguments 
that expenditure now may save future greater expendi- 
tures fall on deaf ears when the tax rate keeps mount- 
ing. In the highway field the resentment against ex- 
penditure lies deeper and constitutes a real danger to 
the proper development of the roads of the country. 
So serious is this situation that next week Engineering 
News-Record will discuss it in detail, with some sug- 
gestions for a program to combat a tendency which may 
put us in back years in our highway development. 


Tax the Highway Sign 

N THE ground that advertising signs along high- 

ways are conducive to accidents, an Oregon high- 
way engineer has recently ordered the removal of all 
such signs that trespass on the highways. This is one 
more addition to the long list of protests against a 
public highway nuisance. Many states do not allow 
such signs on highway right-of-way but, so far as we 


~ know, Massachusetts is the only state that attempts to 


control them: on private property along the highways, 
and even there the cities and towns have superior powers 
over the road signs inside their boundaries. The glaring 
signboard close to the highway, challenging every mo- 
torist who passes, besides being an accident menace is 
an imposition on the traveling public and an offense 
to every lover of nature. Because the owner of private 
property has been paid for the privilege, a bill posting 
company assumes the right to reap a benefit—and that 
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in an objectionable way—from the public highway 
toward which it pays nothing. The advertising value of 
the sign depends on the highway owned by the public, 
and not on the private property whereon it stands. 
Therefore the first obligation of the bill posting com- 
pany is to the public. Permission from the land owner 
is a secondary consideration—another matter alto- 
gether. As now tolerated, the billboard is a parasite on 
the taxpayer who pays for the highways. He is, gen- 
erally speaking, offended by the nuisance as much as 
any one else and the great wonder is that he has so long 
endured the imposition. Highway engineers have done 
well to exclude advertising signs from the right-of-way. 
It is now time to go one step further and urge that each 
state legislature pass a law extending the Massachusetts 
idea of control so that at least there will be some gov- 
ernmental supervision of the character and location of 
signs. Those which can not be excluded should be made 
to pay a proper tax. 


By the Lamp of Experience 

EVERAL months ago we commented on the effort 

of the French government to turn over its state 
railways to private operation. Now we learn from the 
news dispatches that a commission appointed last spring 
by the Chamber of Deputies has recommended similar 
action with the telephone sy:tem. It appears that dur- 
ing the last two years the telerhone administration has 
sought to lighten its burdens by the simple expedient 
of discouraging applications for telephones, and for 
this purpose it has imposed «.. extra charge of 700 
francs per year. M. Lambert, head of the commission, 
is quoted to the effect that France must base her 
telephone system on the commerci:* =nirit or it never 
will be any good, and he recommenc., ,. vate operation 
under government supervision. In Italy, too, the new 
Premier is planning to transfer the telephones, tele- 
graph and railways to private owners ip, and we are 
told that the government already has begun negotiations 
for turning over the telephone system to a private com- 
pany of Milan. This trend toward private operation at 
a time when the nations are trying so desperately to 
develop their highest efficiency is an illuminating com- 
mentary on the relative worth of public and private 
managements. 


Making Both Ends Alike 


FTER a recent visit to half-a-dozen of the great 

ports of northern Europe, B. F. Cresson, Jr., chief 
engineer of the Port of New York Authority, comes 
home with the suggestion that there must be interna- 
tional co-operation in the design of ports, particularly 
in respect to the material-handling machinery. It is 
little short of absurd, he thinks, that the two termini 
of the transatlantic ferry should be radically different 
in equipment and in routine of loading and unloading. 
He therefore proposes some sort of international asso- 
ciation of port authorities who could get together to 
meet each other’s mind even if complete similarity of 
port design could not be developed. With due accept- 
ance of the inevitable differences in port layout and in 
the local transportation and labor conditions some 
greater degree of uniformity in freight handling could 
certainly be brought about by such an association. It 
need not aim at standardization but it could harmonize 
methods and equipment so that a more rapid turnaround 
would result at both sides of the Atlantic. 
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A Modern Porous Foundation Dam 


NE of the first requirements for a dam is a solid 

foundation, for in spite of—though it may be }. 
cause of—the theory of dam design which guard 
against shearing, slipping and overturning as major 
dangers, the records show that most dam failures ay. 
due to percolation under the dam and consequent partis 
removal of the sub-foundation ground. Nevertheles: 
sometimes dams have to be built where there is no solic 
bottom and then a technique of design is used quite dif- 
ferent from that which governs the normal dam on goo: 
rock. The base is spread so far up and downstream 
that the structure may be truly said to float on the weak 
subsoil and by great length of base and by cutoff walls 
the undercurrent of water is led through so long a path 
as to remove its destructive force. Such dams were 
common in the primitive irrigation of India and the 
principles learned there have been extended to numerous 
modern structures in that birthplace of irrigation, but 
only a few have been built in this country. The one 
built by the Indian Service across the Gila River, de- 
scribed elsewhere in this issue, is therefore eminently 
worth recording, not because it shows any new prin- 
ciples but because it illustrates the adaptation of the 
porous foundation dam to the materials and engineering 
ability available today. 


Regulation of City-Owned Utilities 

HE wide extent to which privately-owned municipal 

water-works have been put under state control while 
those owned by the cities have generally been left scot 
free, except as regards the sanitation of water, has led 
a subscriber to suggest a “campaign looking to the 
financial control by state utility commissions over mu- 
nicipally-owned and operated water-works” in order to 
promote “business” rather than “political” administra- 
tion. It is significant that the suggestion comes from 
a man who for years has held a responsible position in 
the administration of a municipally-owned water-works. 
Wisconsin is a notable instance of state control of some 
phases of the financial administration of city-owned 
water-works. Apparently the plan has been beneficial in 
that state. The extension of the plan might well be 
given attention, now that most of the legislatures will 
soon have their biennial session. Strong objection may 
be expected from the “home rulers,” of whom there are 
many. The extremists in this class object even to 
state control of privately-owned utilities, claiming that 
the cities themselves, untrammelled, should do all the 
regulation. The argument in favor of a reasonable de- 
gee of state control of municipally-owned water-works 
is stronger than that against. 


Higher Municipal Bond Interest 


LTHOUGH still considerably lower than in the 
earlier post-war days the interest rate on municipal 
bonds has risen of late. Combined with a like advance 
in labor and material prices this tends to discourage 
municipal enterprises but there is some offset in im- 
proved industrial conditions. Moreover, the lag in mu- 
nicipal construction for several years past is a constant 
urge for water, sewer, paving and other improvements. 
Sound judgment in the planning, adoption and execution 
of municipal work is more necessary than at any time 
since the war, but with such judgment assured there 
should be no recurrence to a holdup of needed improve- 
ments. 
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Studies in Engineering Economics 


HEN we think of great engineering enterprises 

as depending on the solution of difficult technical 
problems of design and execution, we are apt to over- 
look the equally vital economic problems involved. The 
justification of every major piece of civil engineering 
construction lies in the fact that it yields large return 
on its cost, and in nearly all cases this return must be 
demonstrated before construction can begin. Such ad- 
vance calculation of results contains formidable eco- 
nomic problems. If they are looked upon with less 
respect than they deserve, it is because superficial meth- 
ods of solution have usually been thought sufficient. 
When painstaking study is applied and a precise and 
dependable result is sought, the dominant importance 
of the economic phase appears clearly. 

A remarkable instance is presented in the appraisal 
work of the Miami Conservancy District, described for 
the first time in this issue. The great flood-protection 
enterprise called into being by the disaster of 1913 
could not enter on its first step toward realization until 
a scrupulously precise reckoning had been made of what 
it would ultimately accomplish, not merely for the re- 
gion as a whole but for every parcel of property con- 
tained. Unless this appraisal had been made and had 
been found absolutely fair, there would be no completed 
flood-protection system in the Miami Valley today. The 
engineers and appraisers who carried it through accom- 
plished the most difficult task of the whole period of 
struggle since 1913. Their success exemplifies strik- 
ingly both the possibility and the difficulties of comput- 
ing results before construction; and at the same time it 
gives an emphasis to the broad economics of engineering 
planning that has long been needed. 

It is to be remembered in connection with the Miami 
benefit appraisal that the questions of fact and logic 
which it involved were only one element of the problem 
in hand; and by no means the largest. The dominant 
one was the human element. The entire population of 
the extensive valley district was involved. The citizens 
and farmers, owners of 70,000 individual properties, 
were to be called upon for a huge sum of money, 
$30,000,000 or more, and such demands mean strong 
protest and opposition. The people had to be awakened 
to sympathy and support, and all antagonisms elimi- 
nated. The advantage which the project would bring 
to the district had to be computed so convincingly that 
it would assure the approval not merely of the court 
but also of the great majority of those who would have 
to pay; and at the same time it had to be sound and 


practical enough to overcome the arguments of the few , 
who remained unconvinced. It was necessary, finally, . 


that the distribution of the aggregate benefit among the 
different parcels of land should be based on principles 
clear and definite enough to permit its fairness to be 
demonstrated almost mathematically. Unerring judg- 
ment of physical conditions and equally unerring judg- 
ment of the action of the human mind had to be combined 
in working out the solution of this tangled problem. 

Such appraisal of returns from an engineering enter- 
prise is possible, we learn from the Miami record, even 


in the face of exceptional difficulties. This is a worth-- 


while lesson. Many a promising project lies idle today 
that could proceed at once, were the benefits to be 
derived from the completed work demonstrated. The 
same condition will always exist. There will always 
be boundless opportunity for careful forecasting of the 
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benefits of public-service improvements. The Miami 
work is a heartening stimulus and its methods furnish 
a precedent and model for such studies. 

The special importance of benefit appraisal in flood 
protection is worth a separate word. Floods menace 
innumerable valleys throughout the country and are re- 
sponsible for huge annual losses. But for any one val- 
ley the danger and the loss are speculative rather than 
present, while the cost of protection is a real and onerous 
burden, and under these circumstances it is not easy 
to overcome the inertia of a large population and in- 
duce it to undertake the construction of protective 
works. Only by a penetrating analysis of flood risks 
and flood damages can the necessary conviction be pro- 
duced; and, as some actual cases have shown, even this 
work will fail if the allocation of flood damages—or 
flood-protection benefits—is not made with such refined 
fairness that the final project can justify itself in every 
detail as well as in the whole. In the future flood-pro- 
tective science, whose development lies not far ahead, 
the details of economic analysis will have a leading place. 


Theory and Practice 


N CONSIDERING the unusually interesting theoreti- 

cal study of the strength of various rivet arrange- 
ments printed in this issue, the engineer will find it 
advisable to keep in mind rather carefully the bearing 
of theory and practice on tiie problem in hand. It hap- 
pens that proper rivet gr«’iping is one of the very fun- 
damentals of structural design, as it is also of boiler 
construction; but, while riechanical engineers may have 
succeeded in dealing with their riveted seams in per- 
fectly satisfactory manher—which, in the lawyer’s par- 
lance, not knowing we deny—civil engineers can not 
claim as much .~ the riveted connections used in 
structures. Certain elements of the problem make it 
quite appropriate to enter into a careful mathematical 
study of proportio-ing even though the method seems to 
go far beyond th. available empirical knowledge. Mr. 
Cochrane has gone into such a study, with quite illu- 
minating results. It will be recalled that the past 
year has brought out a considerable amount of discus- 
sion of the same problem, the effective net area of a 
built-up tension member. The present article may be 
considered as a concluding contribution. The entire 
discussion has helped to clarify the problem; but as to 
practical procedure, or a desirable specification rule, 
engineering judgment is likely to refer back to the fact 
that the strength of built-up tension members is one 
of the least known subjects, so far as large size ex- 
perimental study is concerned. Until such study fur- 
nishes a basis for quantitative thinking on rivet ar- 
rangement, two important considerations are that there 
is unquestionably a non-uniform distribution of stress 
in the spaces between rivet holes, which reduces the 
effective ‘resistence of the member, and that the rivet 
holes probably weaken the metal in other ways than by 
Mere reduction of cross-section. 

These points suggest caution in applying refined cal- 
culations to rivet grouping, unless there is an ample 
margin of safety to allow for error in the basic assump- 
tions. Further, on the view that small staggers are 
undesirable and should be discouraged by a conserv- 
atively framed specification, it is likely that most bridge 
engineers would rather put a penalty on deficient stag- 
ger than to seek a meticulously accurate measure of the 
proper rivet deduction for each stagger ratio. 
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Floating Concrete Dam Built on the Gila River 


Porous Feundations Require Spread Footings for Low Diversion Dam—Built by Indian Service 
Under Force Account—Special Construction Details To Avoid Floods 


Compiled from the field and progress notes of Maj. C. R. Olberg, Ass’t Chief Engineer, 
U. S. Indian Service, who had charge of the work. 


By C. J. BLANCHARD 
Statistician, U. S. Reclamation Service, Washington, D, C. 


ROUS foundation dams of the floating weir type 

so common in India have not been built in great 
numbers in this country. This description of a notable 
one, across the Gila River near Florence, Ariz., is 
offered as an example of the design and methods of 
construction of this kind of structure. It was built as 
a diversion dam for an irrigation canal by the U. S. 
Indian Service by force account. 

The dam is located about 12 miles above Florence 
at a point where the Gila River passes through a low 
granite ridge which is a part. of the range cut by the 
lower Gila Canyon, the mouth of which is a few miles 
above the dam site. At the dam site the channel is about 


capacity of 1,000 sec.-ft. Liko the spillway on the 
north bank the upper section of the canal, including 
the forebay behind the intake works, is blasted out of 
the solid rock. 

The dam and headworks are designed to pass a maxi- 
mum flood of 150,000 sec.-ft. With such a flood there 
will be a depth of 17 ft. of water over the crest, the 
elevation of which is 1,562 ft. above sea level. This 
depth required that the curtain wall in front of the 
intake gates should be brought up to El. 1,580 to avoid 
drowning the canal during high water. Additional 
freeboard is provided by a solid parapet wall over the 
gates, 3 ft. in height. The dimensions and relative 
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Profile on Crest Line 


CROSS-SECTION THROUGIL FLORENCE DAM SITE 


400 ft. in width with rock walls rising about 30 ft. 
high on each side. Borings at this point disclosed the 
fact that the river bed is really a filled in canyon, the 
rock on both sides of the river extending only a short 
distance into the channel and then dropping off ver- 
tically more than 100 ft. It being impracticable under 
these conditions to construct a dam on bedyock, the 
weir type of floating dam was selected. 

The Florence Dam consists of a floating slab of con- 
crete 396 ft. in length, 212 ft. in width and varying 
from 2 to 5 ft. in thickness. It is keyed to the rock on 
both sides of the river and supports a hollow weir or 
dam, 10 ft. in height of the same length as the slab. 
In order to provide greater spillway capacity the crest 
of the dam is extended into the rock forming the north 
bank, a distance of 120 ft. The total width of freeway 
for the passage of water from the wall of the intake 
gates on the south bank to the face of the upper rock 
cut on the north bank is 515 ft. Additional width on 
the north bank could not be secured without trespassing 
on the right-of-way of the Arizona Eastern Ry. which 
parallels the river opposite the dam. 

The weir is keyed into the face of the lower rock cut 
on the north and on the south a retaining wall protect- 
ing the intake gates forms the abutment. A sluiceway 
provided with suitable guide walls is located in the 
weir immediately in front of the intake gates. The 


intake works include a bank of nine regulator gates 
which divert water into the intake of the Casa Grande 
Canal 40 ft. wide on the bottom, 6 ft. deep and with a 


SHOWING POROUS BOTTOM 
location of the component parts cf the slab and dam are 
shown in the accompanying plan and section. 

The slab is divided into four sections: The rear 
apron, main slab, fore apron or upper talus and the 
lower talus. 

The rear apron is 16 ft. in width and 12 in. thick; 
reinforced through its length with &-in. bars spaced 
28 in. on centers. A 9-in. concrete cutoff wall 3 ft. 
in depth, also reinforced, protects the heel or upper 
edge of the apron. 

The main slab is 56 ft. wide and varies from 2 ft. 
in thickness at the lower edge to 5 ft. at the upper. 
It is not reinforced but is provided with expansion 
joints every 40 ft. Specifications for the concrete 
in the slab called for 1: 3:6 mix with 35 per cent plums. 
The slab rests on two rows of Wakefield sheet piles 
composed of three 2x12’s bolted together driven to a 
depth of 16 ft. below the bottom of the slab. 

The upper talus is 70 ft. in width and 2 ft. thick 
and is composed of 1:3:6 concrete with 60 per cent 
plums. It is reinforced with }-in. steel bars spaced 2 
ft. on centers both ways. The lower edge is protected 
by a cutoff wall, similar to the one under the fore 
apron. There is a drop of 18 in. between the surface 
of the upper and lower talus. 

The lower talus is also 70 ft. wide and 2 ft. thick, 
the lower 40 ft. constituting the so-called “articulated 
section,” which is divided into blocks 10 ft. square, 
tied together with iron rods. These blocks are intended 
to settle so as to conform to the bed of the river if 
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erosion should occur under flood action. The lower 
talus is reinforced like the upper and the composition 
of the upper 30 ft. is identical with it. Specifications 
for the articulated section called for 1:3:6 concrete, 
‘-in. crushed rock and 60 per cent plums. A talus of 
large rock was laid below the articulated section as 
an additional protection for the dam. The rock was 
laid as the river scoured out the sand and gravel and 
varies from 5 to 20 ft. deep and from 20 to 50 ft. wide. 

The ogee weir on the fore apron is thoroughly rein- 
forced in both directions with steel bars and anchored 
to the slab. It includes a 42-in. cement pipe intended 
to carry water from the intake gates across the river 
to a small canal on the north bank. The weir was 
poured in 40-ft. sections conforming to the expansion 
joints in the main slab. The cement pipe was provided 
with copper collar or coupling at each joint designed to 
take up the expansion and prevent leakage. Specifica- 
tions for the weir called for 1:3:6 concrete and 23-in. 
crushed rock. River gravel, however, was substituted 
for the rock as it reduced expense. 

The sluiceway is located immediately in front of 
the intake gates so the sand and silt can be sluiced 
out before entering canal. Openings through the dam 


are provided with four 4x8-ft. gates of the rising type 
separated by reinforced-concrete piers 3 ft. thick while 
the sluicing channels leading to the gates are formed 
by thin reinforced-concrete walls of appropriate height, 
shape and direction to assist in sluicing action. 

A bank of nine 4x8-ft. regular gates of the folding 
or leaf type is provided for the heading of the main 


canal, so that water may be skimmed from the surface 
of the river to prevent rolling sand and silt from enter- 
ing the canal. The elevation of the gate sills is 4 ft. 
above the crest of the dam and 3 ft. above the bottom 
of the canal. 

Reinforced-concrete piers 2 ft. 6 in. thick resting on 
bedrock separate the gates. These piers are 25 ft. 
high and 20 ft. wide. The face of the intake is formed 


ELLIPSE SHAPED TRESTLES FOR CONCRETING FLORENCE 
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LOOKING ACROSS THE COMPLETED DAM TOWARD 


THE HEADWORKS 


by a reinforced curtain wall 18 in. thick extending 
from the top of the gates to a point above high water. 
An operating deck supporting the machinery for rais- 
ing the gates is located between the piers and 8} ft. 
above the canal bed. These piers and deck are heavily 
reinforced and composed of 1:7 concrete, using river 
gravel. Gates and frames for both sluiceways and 
intake are of cast iron. Both sets of gates are operated 
with hydraulic power, the operating machinery con- 
sisting of a pressure tank and heavy-duty pump driven 
by an electric motor, and are located in a small room 
under the road and adjoining the first or downstream 
bay of the regulator gates. Pipes lead from the tank to 
the cylinder operating the gate, the gate being raised or 
lowered by simply turning a valve. Power for operating 
the force pump is supplied by a small 15-hp. gas engine 
and 7.5 kw. d.c. generator. Clear water for the cylin- 
ders is obtained from a well in the rock under the spill- 
way section. 

The regulator gates are protected from the river on 
the upper or east side, by a concrete retaining wall 
joining the curtain wall in front of the gates to the 


rock bluff behind the intake. Since the curtain wall 
es 
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TRANSPORTING CONCRETE 
Note automobile 
crusher 


TO THE DAM 


engine mounted to make locomotive ; 
jaws to add weight for traction. 


also 


is extended back, it acts as a retaining wall to round 
out the forebay to the canal. The space between the 
two walls is filled in with waste from the quarry. These 
upper retaining walls, like those below the gates, are 
composed of 1:8 concrete, using 2-in. river gravel, with 
10 per cent plums. The downstream side of the gate 
intake is protected by the retaining wall forming the 
south abutment of the dam. This wall is surmounted 
by a paved slope, protecting the earth fill, which slopes 
from the top of the curtain 
wall in front of the gates to 
the level of the canal bank to 
avoid excessive rock excava- 
tion or a contraction of the 
river channel. To secure the 
necessary width for an_ in- 
clined slope, the canal face of 
the fill is protected with a re- 
taining wall. This wall, like 
the one against the river, 
slopes from the top of the 
curtain wall to the canal 
bank. The surface of the fill 
between the walls is utilized 
for a road. This road passes 
along the canal bank, over the 
canal, and over the gates 
making accessible not only 
the small power plant and dam 
tender’s cottage located on 
top of the bluff back of the 
intake gates, but also some 
of the most interesting scen- 
ery in America. 

Construction of the Dam— 
The Gila Valley is usually 
subject to two rainy seasons 
a year, one occurring between 
November and March, which 
generally occasions a con- 
tinuous flow in the river but 
seldom gives rise to a large 
flood; the other extending 
from July 1 to Sept. 1 is due 
to violent local disturbances 
which often cause extreme 
high water. 

Under these conditions it 
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was essential that the slab, which in case of high \ 
would be subject to almost certain destruction if 
partially completed, should be finished before the fir 
July. 

Since instructions to commence the work did 
reach the employees of the Indian Service until 
latter part of January, there were only five month 
which to make the necessary preparations and 
the slab. Owing to the risks attending the wor! 
reasonable bids were not obtainable and force account 
was decided upon. The task was rendered rather trying 
owing to scarcity of construction equipment and mat: 
rials, poor transportation, high-priced and limited labor 

The work required for the completion of the dam 
comprised 25,000 cu.yd. of rock excavation, 82,570 cu.yvd 
of earth excavation and 12,933 cu.yd. of concrete. 

The construction problems demanding immediate 
solution included excavation for practically the entire 
work, the driving of the sheetpiling and the pouring of 
8,480 cu.yd. of concrete, forming the main slab and 
talus of the dam, over an area some 400 ft. in length 
by 212 ft. in width. The work had to be done in the 
bed of a sandy river, always subject to flood, and com- 
pleted before July 1 to prevent its almost certain 
destruction. 

Construction Plans—The rock excavation promised 
to give little trouble since it could be commenced almost 
at once and the work was not subject to the vagaries 
of the Gila river. 
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PLAN OF THE FLOATING DAM ACROSS GILA RIVER 
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The pile-driving and the pouring of the slab had to 
take place in the bed of the river, and had to be done at 
the time of least danger from flood, since the river 
channel at the dam site was too narrow to attempt any 
diversion or flood protection, even if the expense were 
permissible. Little difficulty was anticipated in the 
actual driving of the piles, aside from the danger from 
high water, since the borings at the dam site revealed 
only sand and gravel in the bed of the river. To escape 
high water due to the spring rains it was decided to 
defer the pile-driving and excavation for the foundation 
of the dam until about May 1. It was also deemed 
unsafe to commence pouring the slab much before June 
1, and since it had to be completed by July 1, it was 
evident that the pouring of the slab would call for 
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months for delivery, they were out of the question and 
it was decided to attempt the manufacture of locomo- 
tives using Ford motors. With this equipment, employ- 
ing five motors and 2j-yd. concrete mixers, it seeme.t 
possible if necessary to pour the slab in 12 days running 
full time. This would require a maximum force, for 
all purposes, of about 600 men divided into three shifts. 

As shown in the large view two pairs of trestles 
joined at each end roughly in the shape of an ellipse 
or oval were erected across the river with a concrete 
mixer located at the end of each oval. The trestles 
supported a narrow-gage track on which ran the locomo- 
tives hauling the dump cars. The cars passed under 
the mixer spouts to receive their loads and then were 
run out on the trestle to dump the concrete into hop- 
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SECTION THROUGH FLORENCE DAM 


the maximum effort, requiring a large force of men, 
and during that time it would probably be necessary 
to work three shifts. With the exception of the crest, 
which it was hoped could be poured with the slab, the 
balance of the work promised to give no greater trouble 
than is usually incident to work along rivers. 

It was finally decided that the only system that at 
all promised to satisfy the requirements of speed, flexi- 
bility and cost, was a set of tramways supporting a 
narrow-gage track over which small concrete cars could 
be operated. It is true that the bents of the tramway 
were subject to destructive flood action but it was con- 
sidered that they were comparatively inexpensive and 
that in case of a flood much of the material could be 
salvaged and the only loss would be that of reconstruc- 


tion. It was hoped, however, that the work would be - 


completed before the danger from high water became 
imminent. 

The securing of an efficient and rapid means of 
operating the cars proved a puzzle. A cable system was 
devised, considered and abandoned as being too expen- 
sive and subject to loss from flood. The puzzle was 
solved by the decision to use small gasoline locomotives 
but since locomotives of the type suitable for the work 
could only be obtained in the east at a cost of between 
$3,000 and $4,000 each, and required three or four 





pers discharging into chutes through which the mate- 
rial was delivered to any part of the slab. The trestle 
legs were set in 12-in. cement pipe so that the struc- 
ture could be removed, and the holes filled up without 
breaking the slab. At first the locomotives proved too 
light for adequate traction. The fault was overcome by 
weighting the engines with worn-out crusher jaws. 
The little cars made a round trip in less than 6 minutes 
and with two trains operating on each trestle the mix- 
ers worked up to maximum capacity of } yd. every 
three minutes. 

With the completion of the two sections of talus, work 
was again started from the north bank of the river 
on both the articulated talus and the main slab. Two 
days were spent in forming the ends of the main slab, 
where it joined the rock making in effect an expansion 
joint so the slab would not rest both on solid rock 
and sand and provide an opportunity for the slab to 
crack if any settlement should occur. This joint was 
so devised as to prevent slippage, if there should be 
any tendency for it to happen. 

The forming of the under part of the slab between 
the blocks of the articulated section was a puzzling 
problem since any wooden forms would necessarily 
have to be left in after the concrete was poured. The 
problem was finally solved by making “dobie” forms for 
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the lower part of the slab, which would wash out as the 
articulated section settled. 

From the beginning of June, when concrete work 
started, it was apparent that nature was getting ready 
for the summer rains. Dark cumulus clouds, that only 
required proper conditions to produce heavy precipita- 
tion, crowned the mountains and obscured the sky to 
the east. In fact the weather was so threatening that 
a flood was looked for daily but it was really too early 
for the summer rains and fortunately the weather held. 
A flood at that time flowing around the end of the 
partly poured slab would probably have caused its de- 
struction as well as that of the trestles from which it 
was poured, and a financial loss of $100,000. 

On July 5 at 5 p.m. the flood came and took away 
the brush diversion dam. Recurring floods retarded 
the work greatly. On August 1 a heavy flood carrying 
large masses of brush snapped the trestle legs, tore out 
the dike protecting the work on the south side, de- 
stroyed the forms for the guide walls and the sluiceway 
section of the weir and washed out the temporary canal 
along the river bed through which the Florence canal 
was being bypassed. The total monetary loss, however, 
did not exceed $7,000. Floods continued at intervals up 
to August 15. During one of these the scour induced 
by the whirlpool action of the water caused not only 
a number of the articulated blocks to fall as antic- 
ipated but was so extensive that a sector of the upper 
part of the lower talus dropped with it. The whirlpool 
action was due to a number of rock points in the 
channel. These were blown out and 10,000 cu.yd. of 
rock from the spillway section was dumped into the 
holes. This work cost approximately $20,000.. and 
entailed strenuous effort to accomplish it before the 
damage became serious. Each flooding of the work left 
a mass of sticky mud which had to be shoveled and 
washed from the concrete before pouring could be taken 
up again. It was not until October that the flood stages 
ceased and the work could proceed uninterruptedly. 

The loss of the trestles cut off the south bank of 
the river from the materials on the north bank and 
forced the engineers to look for gravel on the south 
side. A good bank of gravel was located about halt 
a mile below and the proportion of sand and gravel 
proved about right for a 1:3:5 mixture. 

The dam was appropriately dedicated on May 10, 
1922, in the presence of a large assemblage of Arizona 
citizens and many members of the Indian tribes of the 
valley. The exact costs are not yet available but are 
known not to have been excessive considering the speed 
required and the adverse conditions under which the 
work was done. Including the formwork on the crest 
the cost of the concrete composing the slab probably 
will not exceed an average of $13 per yard. The dam 
itself was completed within the estimate of $250,000, 
which is below the lowest figure set. by any contractor. 
The intake works forming an integral part of the canal 
and not properly chargeable against the dam consisted 
of reinforced concrete requiring much formwork. The 
cost did not exceed $15 per cubic yard. 

More than passing interest attaches to this structure 
the completion of which brings to an end a controversy 
over the waters of the. Gila which has long disturbed 
the relations between the Pima Indians. and the white 
farmers of this valley. An amicable agreement has 


been concluded under which the waters are divided on a 
basis. of 35,000 acres of irrigated land for the Indians 
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and 27,000 acres for the whites. The white far 
will be assessed their pro rata of the cost of the 
and payments will be in twenty annual installmen: 

The successful completion of the Florence dam 
flects great credit upon the efficient organizatio;, 
the engineering section of the Indian Bureau of wi 
W. M. Reed is chief engineer. He placed his assistay;:. 
Major C. R. Olberg, in charge of the work. Associate! 
with Major Olberg was Captain Earl B. Patterson 
superintendent of construction. Both were eminent}, 
fitted for the task by reason of many years of experi- 
ence in the Southwest while engaged in similar wor! 
under the Reclamation Service. Recognition for most 
valuable services is due Supervising Engineer Herbert 
V. Clotts, General Foreman Welsh McGuire, formerly 0: 
the Reclamation Service, Boss Carpenter B. Bruce and 
Master Mechanic Dee Brown. 


Lightning Bolt Follows Reinforcing 
in Concrete Highway 


By CHARLES T. FISHER 
State Commission of Highways, Binghamton, N. Y. 





FIG. 1—EFFECT OF LIGHTNING BOLT AT JOINT 


N UNUSUAL case of damage to a highway by the 
elements occurred during the summer, when a sec- 
tion of reinforced-concrete pavement on a state highway 
near Sherburne, N. Y., was struck by lightning. 
The bolt first struck a 
maple tree which stood at 
the side of the road, and 
then entered the edge of the 
pavement and traveled along 
the metal reinforcement for 
about 100 ft. in both direc- 
tions. At the point where 
it. jumped from the tree to 
the pavement a small piece 
of concrete was broken out 
of the edge, and at the ex- 
pansion joints, which are of 
i-in. bituminous material 
spaced on 33-ft. centers, 
holes in the surface about 5 
in. in diameter and 3 in. deep 
were formed on both sides of 
the joint filler, indicating the 
path of the current in pass- 
ing from the metal in one 
panel to the metal in the 
next. 
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FIG. 2—PATH OF BOLT 
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Reinforced-Concrete Pipe Made by 
Centrifugal Process 


Pipe Cast’ With: Special Joints Manufactured 
by Whirling Cylinder Mold on 
Longitudinal Axis 


NENTRIFUGALLY made concrete pipe is now being 
( ae commercially by the Lock Joint Pipe Co. 

two plants, one at its home yard at Ampere, N. J., 
nd the other in a specially built yard at Denver, Colo. 
the former pipe, 20 in. in diameter, is being made for 
he East Orange, N. J., water-works, the latter 27 in. 
n diameter for the Greeley, Colo., system. Except for 
differences in size of pipe and for some minor varia- 





FIG. 1. PLACING REINFORCEMENT IN CAGE FOR 27-IN. 
CENTRIFUGALLY CAST CONCRETE PIPE 
Reinforcement consists of one layer of wire mesh, longi- 
tudinal tie-rods hooked into cast-iron end joints and a 
spiral reinforcing of § in. round rod, Cylinder shown at 
left is not part of pipe form but the revolving and travel- 

ng mandrel on which the reinforcing cage is built up. 


tions in plant layout, the two plants are alike and the 
product the same. 

Centrifugally cast pipe are made by filling in con- 
crete mortar on the inside of a horizontally placed 
cylindrical form and whirling that form rapidly on its 
longitudinal axis, thus throw- 
ing the concrete to the inside 
of the form by the centrif- 
ugal force and forming there 
the shell which makes the 
pipe. The general idea was 
used some years ago in Ger- 
many in the manufacture of 
concrete poles, pipes, and 
piles, and more recently has 
been developed commercially 
in Australia and South Africa 
by the firm of Hume Bros. 
This latter process was de- 
scribed in Engineering News- 
Record, Oct. 9, 1919, p. 707. 
The Lock Joint Pipe Co. sys- 
tem has many features of 
originality, particularly in 
the casting of a special joint 
on each pipe whereby the pipe 
line may be made tight for 
high pressure. 

The first step in the proc- 
ess of manufacture is to 
make the reinforcement cage 








of 
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to which are tied the metal end joints. These joints are 
cast-iron rings of the section shown in the accompanying 
drawing (Fig. 3) which fit bell and spigotwise into one 
another, the closure being made by the gasket of flattened 
fiber-filled lead pipe. The bell end of the pipe is forced 
into the spigot end until the joints come up tight, by « 
special pressure machine in the trench. This leaves a 
small V-groove around the outside of the pipe, but no 
projection, as will be noted from the drawing. The 
reinforcement consists of two layers of circumferentia! 
wire mesh with longitudinal tie rods which fit into slot 

in the joints and thus hold the whole framework tight} 
together. In the larger diameters one layer of mesh 
is supplanted by a spiral rod reinforcement. 

A machine, consisting of a mandrel and a guide for 
the spiral reinforcing, is used in building up of this 
cage. The machine is shown in the view in Fig. 1. 
In the production of the pipe at Ampere two men are 
kept busy making the cages and can take care of the 
twenty pipe per day production of the plant. From 
the cage-making platform the cage is carried over to 
another platform and encased in the outer form, a shell 
made up of two semi-cylinders of bent plate iron braced 
with circumferential lugs, with grooves or sheaves for 
the wire rope which imparts the whirling motion. 

The pipe-making machine consists of a concrete mix- 
ing plant, a loading platform, and a whirling machine 
arranged in progressive order and all controlled either 
by a paralleling track on which is a crane or by overhead 
track. Concrete is mixed at one end of the plant, car- 
ried over and dumped into a charging platform which 
has side boards that drop down as aprons into the 
charging buckets, one on either side of the charging 
platform, each bucket being in longitudinal line with 
the whirling axis. This charging bucket consists of a 
longitudinally placed cylinder with a slot a few inches 
wide along its elements. It is completely filled with the 
concrete through the slot and then moved longitudinally 
on tracks into the center of the whirling form. This 
form, as noted above, is of wrought iron in take-down 
construction and is set up around the reinforcement 





FIG. 2. FINISHING YARD OF CENTRIFUGAL CONCRETE PIPE AT DENVER 
Cast-iron joints in foreground; whirling frame out of view at right; on overhead track 
is being shifted a completed pipe still in its form; finished pipe in the yard, 
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cage so arranged that the cast-iron joints at the end 
of the cage are flush with the circumference of the 
torm. The grooves or sheaves on the form are then 
engaged by the endless steel cables that hang from 
frame and give the form its whirling motion. 

Once the charging bucket is inside, the form is 
started to whirl and the charging bucket is slowly 
turned over, so that it discharges its concrete content 
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FIG. 3. SECTION THROUGH JOINT AND SHELL OF 
CENTRIFUGALLY CAST CONCRETE PIPE 


uniformly along the inside of the form where it is 
immediately thrown outward by the centrifugal force, 
to the inside surface of the form. The size of this 
charging bucket is so designed as to give the proper 
concrete content to form a shell of a required thick- 
ness. This varies slightly at times and the exact amount 
is controlled by adding small bucketfuls of concrete by 
hand inside the forms. The form is speeded up to about 


200 revolutions per minute and is allowed to whirl for 
about five minutes; then there is inserted into the center 
a pan resting clear of the form at either end and pro- 



































































FIG. 4. END OF WHIRLING FRAME 
Arranged in duplicate on either side of center line. At right 
form shows finished pipe with protruding pan into which 
is drained the excess Water, etc., cleaned off pipe by brushes 


shown at right of man. At left pipe being whirled from 
cables hung from overhead sheaves. 


jecting from the center of the form. It is used as a 
guide for brushes, manipulated by .the attendant, which 
clean the interior of the pipe and collect the excess water 
which clings to the whirling surface. These brushes 
scrape the excess water and laitance from the inside 
of the pipe. It is surprising to note that in a pipe 


20 in. in diameter, 24 in. sheil thickness, and 12 ft. long, 
with a concrete that would be considered a normal work- 
ing mortar plasticity, a full wheelbarrow load of cement, 
colored water and laitance is drawn off. 
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After the pipe is whirled about 15 min. tw 
three bucketfuls of neat cement grout are anpli: 
putting in a second pan running on the first int.) ‘9; 
pan and dumping it, thus distributing the grout con: ...: 
uniformly along the whole pipe. This forms a t} 
ness of about yw in. of cement grout on the i; 
surface of the pipe. The final operation is to brich 
this cement surface by the brush running on the pan 
as a guide and after 20 min. of whirling the machj;; 
is stopped and the pipe with its form withdrawn. Ai 
that time it has reached a remarkable degree of hard- 
ness, so great, indeed, that the forms with the pipe i; 
them could be immediately removed from the machi 
in a horizontal position without injury. In practice the 
pipe with the form still on is placed on the platform 
and is treated in a steam chamber for about 18 hr. The 
pipes are then stored to be used after two weeks. 
The concrete, from which the pipe are made, is in 
reality a mortar, not a concrete. It is a 1:2 mixture 
of portland cement and ordinary good, clean building 
sand, with no special provisions as to grading. The 
mortar is mixed, as stated above, to a consistency com- 
mon in bricklaying mortar, but inasmuch as excess 
water is forced out by the process, no extra pains ar 
taken to insure a proper water content in the mixer. 
The finished pipe present a remarkably uniform sur- 
face, both inside and out, and when lined up are trus 
to circumference and line. So far no tests have been 
made as to their strength, but they are being used fo: 
pressures up to 50 lb. per square inch for the 20-in 
pipe, and they have resisted pressures up to 200 lb 
per sq.in. Both the 27- and the 20-in. pipe have thick 
nesses of 23 in. and are made in 12-ft. lengths. 


Salaries of State Sanitary Engineers 


Publication of the statement that the chiefs of the 
divisions of sanitary engineering of the state health 
departments in Maine and New Hampshire were the 
poorest paid of any of the states, contained in an 
article entitled “Salaries of State Sanitary Engineers” 
in Engineering News-Record, Oct. 12, 1922, p. 609, has 
brought forth protests from individuals in these two 
states. It appears that in Maine sanitary control of 
public water supplies and sewers is divided between the 
State Department of Health and the Public Utilities 
Commission and that the person who does the sanitary 
engineering work for the former body is not by training 
and experience an engineer. From New Hampshire 
comes the statement that the sanitary engineer of the 
State Board of Health is a subordinate in the division 
of water supplies, foods and drugs, the chief and state 
chemist receiving a salary of $3,000. These letters 
were turned over to James A. Tobey, author of the 
article, who comments as follows: “The data concern- 
ing salaries of personnel of state health departments 
was compiled from returns to a questionnaire sent out 
to state health officers by the Committee on Salary 
Standards of the American Public Health Association, 
replies having been received in January, 1922. It may 
be using a misnomer to apply the title of sanitary en- 
gineer to the individuals who do the sanitary engineer- 
ing work for the state health departments of Maine 
and New Hampshire. It is a fact, nevertheless, that in 
each of these state health departments there is a per- 
son who is called a sanitary engineer by the state health 
officer, and that in each instance he receives a salary of 
$1,800 a year.” 
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Appraisal of Flood Protection Benefits and Damages 
in the Miami Valley 


increase in Value from Protective Works Estimated on Basis of Flood-Time Depreciation—Equitable 
Distribution and “Flooding Factors”—Farm and Utility Benefits 


ONSTRUCTION of the flood-control works of the 

Miami Conservancy District in Ohio was financed 
by means of special assessment bonds issued by the 
district. Under the Conservancy Act of Ohio the 
assessments authorizing the issue of these bonds con- 
stitute a lien against each property benefited, up to the 
amount of benefits assessed against the property. This 
lien is paramount to any other except that of the general 
taxes for state, county and city purposes. It was there- 
fore of primary importance to make careful determina- 
tions with reference to each tract or property as to just 
how much it is benefited. 

Benefit Appraisal—In the case of most land reclama- 
tion, drainage or improvement projects it is possible to 
make a reasonably accurate estimate as to the value of 
the land after its improvement, and the difference 
between this new value and the original value gives the 
amount of the benefit. In the case of the Miami flood- 
control project, however, the benefit accruing to proper- 
ties in the cities of the valley could not be determined 
so simply. Real estate values were considerably dis- 
turbed by the 1913 flood, in fact some values were com- 
pletely destroyed. Street pavements were torn up, and 
light, water and sewer systems damaged. Residences 
and other private property were destroyed or damaged 
and railways and telephone and telegraph companies 
suffered in the same manner. The protection of these 
properties against a recurrence of such damage and 
destruction constitutes a direct benefit, but it does not 
follow that the amount of damage sustained during any 
past flood is a direct criterion as to the amount such 
property may be benefited. 

The flood had a tendency to depreciate property 
values, but after the immediate effects of the disaster 
had been overcome and plans initiated to secure protec- 
tion, values were maintained at more nearly what they 
would be with protection actually accomplished. It was 
therefore difficult to estimate present values. Those 
obtaining immediately before the flood could not be 
universally used as a basis for the appraisal of benefits 
because they had in some cases been wholly or partially 
destroyed. This confusion in values tended to com- 
plicate the appraisal problem. 

The conservancy law of Ohio fully recognizes the diffi- 
culties inherent in establishing benefits, and gives the 
three appraisers wide discretionary powers, while fully 
protecting the property owners and communities by a 
number of appeal provisions. 


Two Basic Requirements—Two conditions in the rela- 


tion of benefits to cost were of critical importance. 
There were (1) the total of benefits must warrant the 
expenditure, and (2) equitable distribution must be 
accomplished, 

Unless the flood-protection project should benefit the 
property owners within the district in real, demon- 
strable manner by an amount exceeding the cost of the 
project, it should not be carried out. The bonds would 
have an adequate margin of security and would find a 
ready market only in case the total benefit should exceed 


the cost of the proposed works by a very large margin 
(a ratio of 3 to 1 between benefit and cost is a satisfac 
tory ratio). The Conservancy Court would no doubt 
have killed the project in case the cost of the proposed 
works had been nearly equal to the resulting benefits, 
or in case of obvious lack of equity in the distribution 
of appraisals as between different pieces of property in 
the flood territory, or in case the benefit appraisals 
could not stand the test of common sense. 


Magnitude of Work—Viewed as a whole the ap- 
praisal work was an undertaking of very great mag- 
nitude. About 77,000 separate pieces of property had 
to be dealt with, distributed along 110 miles of river 
valley. In about one-fifth of the cases, damages were 
concerned; that is, the property would be taken in whole 
or in part for the construction of the flood-protection 
works. The other parcels were affected by benefits only. 
Whether damage or benefit, the definite amount had to 
be determined separately for each parcel. As a pre- 
liminary step complete engineering and property data 
had to be compiled. 

Surveys and the determination of flood outlines in- 
dicated what properties would be affected. Engineers 
then prepared real estate maps of the entire territory, 
including the cities, and determined the depth of flood- 
ing by the flood of 1913 on each individual piece of 
property and the extent of the physical damages to 
property resulting from the proposed construction work. 

Since many of the data required by the appraisers 
were of an engineering character, it became necessary 
for the engineering staff to assume a large part of the 
work of compiling and classifying data. Obviously, a 
close co-operation between appraisers and engineers 
was indispensable to the successful carrying out of the 
appraisal program. 


Benefit Equated to Depreciation—City property con- 
stituted by far the largest element of value in the dis- 
trict, and also that class of property on which the flood 
benefit was the most difficult to determine. It was not 
considered. that the actual physical damage to any one 
piece of property in the 1913 flood had an identifiable 
relation to the benefit produced by flood protection. 
However, the depth of flooding during the 1913 flood 
was the basis of the curve of flooding factors, shown in 
Fig, 2. 

“Flooding Factors”—The flooding factor was the de- 
vice developed to insure a uniform determination of 
benefits on the town properties. Many considerations 
entered into the making of this curve. It is expressly 
emphasized by the engineers and appraisers that both 
the values and the variation represented in this curve 
are not generally applicable to other cases, or to 
property other than that considered in the Miami dis- 
trict, because of the large number of individual or 
locality influences concerned. 

Generally speaking, the first-floor level of a house 
constituted the most important datum point with 
respect to flood height or submergence. When water 


| 
| 
| 


NEI SIREN anaes +e 


reer apenas 
sarees mera 


Dassaiaitien Soncetasioea 


i 














832 ENGINEERING 


reaches the first floor the habitability of a house at once 
is directly affected. Again, in actual flood-time expe- 
rience the condition of’ a house generally became 
critical and the last remaining vestige of habitability 
was destroyed when water reached the second-floor 
level. This consideration in fact was largely determina- 
tive in fixing 10-ft. submergence as corresponding to full 
depreciating effect of a flood. 

However, it could not logically be concluded that the 
flooding factors would be in direct proportion to depth 
of submergence between zero and 10 ft. With shallow 
flooding the injurious effects 
are small except in interfering 
with entrance to buildings, use 
of streets, etc. At about 3 ft. 
depth or more, water ordi- 
narily enters the first story, 
the streets are no longer ford- 
able, and a considerable pro- 
portion of the entire injury in 
property depreciation has oc- 
curred. From 3 ft. to 5 ft. 
swift velocities develop, in- 
gress and egress to and from 
buildings becomes practically 
impossible, damage is done to 
furniture and buildings, and 
danger to life develops. From 
5 ft. submergence upward the 
conditions described become 
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the flood risk; and this decrease was in effec 
reverse of the increase of value which it was desi) 
estimate. Stated differently, the benefit to be deter: 
was held to be that portion of the original market 
that would be restored through flood protection. 
Often this restoration was anticipated, and 
restoration of values took place on the mere assu) 
that flood protection would be provided. In fact, 
very large extent values never dropped, for before 
first shock was over plans for preventing flood in) 
were in progress and the people were assured that 
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aggravated, but the _ incre- 
ments of depreciation are 
small, until substantially full 
depreciation is reached at 
10 ft. flooding depth. The 
lower portion of the curve 
purposely was left somewhat 
indefinite in order to allow 
latitude for judgment. This 
is because property bordering 
on the edge of the water or 
having portions inundated to 
inconsiderable depths required 
a range of factors, varying 
from zero to as high as 20 per 
cent, depending upon the cir- 
cumstances of the case. 

These factors, described as applying to depreciation, 
apply conversely to the benefit resulting from protection. 

Industrial Property—Related considerations governed 
the appraisals of industrial property. Special condi- 
tions, however, were always looked for and taken account 
of. For instance, if machinery was located in the base- 
ment it was exposed to injury the moment water entered 
the basement, and therefore the basement level was 
treated as first-floor level. Losses in machinery and 
similar shop equipment were in fact so prominent a 
feature of the flood damages observed in the past that a 
benefit appraisal fully equal in its percentages to that 
on residential or commercial property was considered 
appropriate, in spite of the fact that habitability and 
danger to life are not concerned, and that factory build- 
ings are not often damaged or destroyed in floods. 

Gain in Value by Flood-Protection—The next step was 
to determine that portion of the value of property due 
to complete elimination of the flood risk. It happens 
that there was a great decrease in values directly after 
the 1913 flood, due to the general realization of 
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PARCEL PLAT USED IN FIELD CANVASS 


Reproduction of a blueprint plat such as was used in determining flooding factors for 
It covers a section of Dayton. 
the crest of the 1913 flood; in addition to the high-water line there are contours of the 
2-ft., 5-ft., 7-ft. and 10-ft. depths, and a contour 2 ft. above water to indicate the rate 
of rise of the land not flooded. 
a reference letter denoting the classification used and followed by the initial of the 
engineer who determined the factor. 
The numbers in feet and inches give depth of water on first floor of building at 
The serial numbers are those used in the tax duplicate. 


Contour lines indicate the water stage at 


On each lot is written the flooding factor, preceded by 


The asterisks indicate lots visited on field inspec- 


tection was feasible and would be secured. Prior to 
1913, property values in such valley cities as Dayton and 
Hamilton were practically unaffected by fears of flood, 
and it could fairly be assumed that the values prevailing 
prior to 1913 represented the values with full flood 
protection; on the other hand, the values at which 
property was held during the five or six months follow- 
ing the 1913 flood did not represent fairly the depre- 
ciated values on account of the flood risk, because values 
were maintained in the hope that protection would be 
secured, 

Six or seven of the largest property holders in down- 
town Dayton and a number of representative real 
estate experts were consulted as to the permanent de- 
preciation in property value that would result in the 
city from a failure to secure flood protection. They 
discussed the matter and arrived at a figure of 40 per 
cent of the value with protection, as the difference in 
value with and without protection, for the most 
seriously affected properties, and hence the benefit 
which would result from flood protection. The most 
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-criously affected properties were the ones where the 
depth of flooding was 10 ft. or more, and where the 
(jooding factor, discussed above, was 100 per cent. The 
same process was gone through in other cities with the 
help of corresponding groups of local men. 

At a later stage of the work the figure of 40 per 
cent was reduced to 30 per cent as the basis of benefit, 
because calculations on this basis gave a sufficient total 
of benefits in the district for all purposes of financing, 
and there was no reason for encumbering the property 
beyond that point. However, the 40 per cent figure was 
then and still is considered a fair estimate of actual 
benefits. 

In its simplest aspect the benefit appraisal consisted 
of first, appraising the market value of the property 


Flooding Factors 
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FIG. 2. CURVE OF FLOODING FACTORS 


Notes under the curve indicate the conditions which com- 
monly existed at the various depths of flooding. 


benefited; second, determining, for each parcel, the 
physical facts relating to its flooding conditions, 
especially during the March, 1913, flood; third, deter- 
mining the completeness of protection afforded; and 
fourth, applying the flooding factor to the 40 per cent 
(later 30 per cent) of the appraised market value. Since 
the proposed flood-control works provided complete pro- 
tection for city property in most cases, the third factor 
was 100 per cent except as to a few situations. 

Benefits to Communities—It was held that the elim- 
ination of the flood risk would benefit cities and other 
communities as municipal units, as well as the individ- 
ual pieces of property. Consequently benefit appraisals 
were required on cities, counties, etc., as units. 

Taking the case of acity: The flood-protection works 
give protection to all property owned by the municipal- 
ity as such, and to all the property constituting the 
wealth and business strength of the community. When 
a flood paralyzes industry and all principal forms of 
community and business life, as it did in the Miami 
valley cities in 1913, it affects every human being living 
in the community and affects the value of every piece of 
property within its boundaries. Thus the flood-protec- 
ion project would guard the assets of the city and 
assure the future existence, growth and prosperity of 


the community. That a destructive flood has far- 
spreading effects falling on the community as a whole 
may be seen from the fact, for example, that there 
existed for years afterwards numerous cases of pauper- 
ism, sickness, and insanity resulting from the 1913 
flood; and such ill effects obviously fall as a burden on 
the community, and their elimination (for the future) 
constitutes a direct benefit to the community. Like- 
wise the difficulty in a flood-menaced city of securing 
credit needed by business enterprises to properly carry 
on their business constitutes a definite deterrent to the 
normal growth and development of the city. 

Upon considering the direct benefits to municipal 
property, and also the extensive but rather intangible 
effects of flood protection upon the city as a whole, it 
was concluded, after conferences with numerous officials, 
that the city as a unit would be benefited by an amount 
equal to the total benefits to its citizens individually. 
This conclusion applied to the larger valley cities except 
Piqua. For the latter a credit was allowed against the 
appraisal because of the fact that the city had already 
done certain work on its own account, and in consequence 
the city’s net benefit was taken as half the sum of the 
individual benefits. 

In determining the benefits to counties, the com- 
munity benefit is not related in such clearly recogniz- 
able manner to the benefits accruing to individual 
property holders. Much county property was sub- 
merged and temporarily put out of use or damaged in 
the 1913 flood (and to lesser extent in the more fre- 
quent smaller floods). The values with and without 
protection of this property were estimated, and the 
difference taken as the measure of benefits. Loss of 
tax value resulting from the depreciation that took 
place after the 1913 flood was also carried into the 
benefit column, since similar loss of tax value would not 
occur under full protection. In all instances local busi- 
ness men were drawn upon for counsel as to the fairness 
of the values fixed on counties. 

Property Outside of Cities—Benefit appraisals on in- 
dividual parcels of country property were of necessity 
dealt with in a way quite different from that applied 
to city property. In the case of agricultural land, not 
used for residence, the injurious effects of flooding and 
consequently the benefit conferred by flood prevention 
probably would not be as great as on city property, and 
in some cases perhaps would be absent or negative. On 
the other hand, land which was ruined by either ero- 
sion or gravel deposition in the 1913 flood could not 
properly be considered to be benefited in high measure 
by future flood protection, as but little value remained 
to be protected. Creek bottom pasture land also had to 
be given a very low benefit estimate, as the actual gain 
here through elimination of future flood rises from the 
river would be almost negligible. Where buildings were 
involved, however, it was possible to base comparative 


benefit estimates on factors involving depth of sub- 


mergence, somewhat as in the case of city property, 

In the main the estimates for country property were 
in the largest measure based on conference of the 
appraisers with local experts such as retired farmers, 
after detailed personal inspection of the site and study 
of the fivod conditions as revealed by the engineering 
plats. Agriculture benefits in the aggregate constituted 
less than 5 per cent of the whole. 

Benefits to Utilities—Benefits to railroads were taken 
to involve the same quality and quantity factors as those 
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influencing the benefits to private property. Appraisals 
were based on physical value, being guided to some ex- 
tent by valuation figures of the Interstate Commerce 
Commission, plus land value. The latter was appraised 
on an area basis at figures equal to that of the adjoining 
lands. This work throughout required the co-operation 
of both engineering and appraisal departments. Here 
also the amount of benefits appraised was as nearly as 
could be determined the difference in value with and 
without protection. 

Street-railway benefits also were appraised on a basis 
of physical value including the land value; the latter, 
being only a right-of-way, was taken as 25 per cent of 
the ownership value of adjoining land (per square foot) 
and was estimated for a width equal to the track width 
plus 18 in. on each side. To the physical valuation thus 
determined, flooding factors were applied similar to 
those used for city property, 

Power houses in the flood territory were treated like 
other buildings, using the same flooding factors and 
basing on 10 ft. depth as full submergence. Those 
located outside the flood territory, on the other hand, 
were appraised no direct benefits, though they con- 
tributed indirectly to the project the tax rate increase 
caused by the benefit assess- 
ments against the city and 
county as units. 

In valuing wire-line prop- 
erty in the flooded area, val- 
ues taken from the companies’ 
inventories were generally 
used as bases. 
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effect of the 1913 flood on 
individual properties, was 
taken as 124 per cent of the 
value. 

This figure was later re- 
duced 25 per cent to accord 
with the reduction from 40 
per cent to 30 per cent pre- 
viously mentioned, and the 
resulting figure was applied 
to the total value of the wire 
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$30,000,000 was estimated to be spent on construc 
of the flood-protection works the ratio between 
praised benefits and required assessments of ben 
was considered to be unnecessarily large. Three ti 
the amount of bonds to be sold for the constructio: 
the works was believed to represent an ample. be: 
appraisal. Accordingly the initially determined be: 

of 40 per cent for fully submerged property was 
duced to 30 per cent, and all the appraisals correspo 
ingly modified. 

Of the nine counties included within the district, tiv; 
(Miami, Montgomery, Warren, Butler and Hamilto 
contained property that was benefited. The tota! 
benefits finally assessed in these five counties were 
Individual benefits, $38,000,000; cities, $33,000,000: 
counties, $6,000,000; total, $77,000,000. 

Damage Appraisals—The most extensive work 
dealing with damages was that concerned with the land 
in the retarding basins, which would be subject to ove) 
flow during flood periods, on account of the large area 
involved and the novelty of the questions presented 
Such lands as were actually to be occupied by the dam 
or used for borrow pits or otherwise necessary con 
struction purposes naturally were bought outright and 
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lines located in submerged 
territory. Similar methods 
were used in determining the 
benefits to other public utili- 
ties. 

It is important to note that throughout the benefit 
appraisal of both public service utilities and large 
manufacturing establishments, the appraisers and their 
agents consulted with the officials of the various com- 
panies, and obtained data from them which enabled 
benefit figures to be arrived at which at once were fair 
and satisfactory to the companies. By thus enlisting 
the co-operation of the companies much subsequent dis- 
agreement was avoided, as evidenced by the fact that 
practically no exceptions were filed by public service 
companies or manufacturers. With about 100 public 


FIG. 3 


service corporations affected by benefits or damages, 
amicable settlements were reached in all but three cases. 

Large Benefit Total Found—When the benefits were 
compiled and totaled, it was found that the entire 
in the district amounted to something over 
Inasmuch as only about $25,000,000 to 


benefit 
$100,000,000. 
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remain in the possession of the conservancy district. 
Outside of this range, however, the basin lands are not 
permanently withdrawn from the agricultural service 
of the community, since only those in the very bottom 
of the valley will be frequently flooded, and those near 
spillway level will be wetted only in the conjectural, 
improbable rainfall-and-flood contingencies on which 
the whole project is based as an ultimate possibility. 
The upper lands of the basins, therefore, might be con 
sidered as being not at all affected by the exposure. 
However, the farmers, knowing but little about the 
engineering details of the project, necessarily took « 
different view, and their estimates of the damage to 
which they would be subjected differed materially from 
that of the board of appraisers. 

Much Basin Land Bought—When this situation wa: 
fully realized, the district decided to buy in fee simple 
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most of the basin lands. A smaller proportion of the 
total, chiefly the lands lying far up towards spillway 
ievel, was dealt with by purchasing an easement to put 
water on the land at irregular intervals, this easement 
including the right on the part of the district to require 
the removal of buildings from below a certain level, to 
prohibit all future building below a specified level, and 
in general to control the occupancy and use of the land 
so far as flood’ questions would bear on the matter. 

The district determined a fair easement price on these 
lands after a field inspection, in which frequency and 
depth of flooding of the various tracts, the value and 
condition of the land, and other items were taken into 
consideration. This price, determined by the ap- 
praisers, was used as a guide in determining whether or 
not it would be necessary to buy the basin lands in 
fee simple. 
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FIG. 4. PURCHASE AND EASEMENT APPRAISAL DATA 


Special procedure was adopted in a few individual 
instances, namely, an agreement was made with the 
owners of the land to pay damages due to flooding 
caused by the works of the district when damage 
occurs. 

Land Resold—The lands in the basins purchased by 
the district have recently been put on sale, full informa- 
tion being supplied to intending purchasers as to the 
susceptibility. to flooding and the probable effects of 
flood ponding upon the agricultural value of the lands. 
The net result to date is that an average sale price of 
about 85 per cent of the price at which the land was 
purchased has been realized, and in individual instances 
land has even been sold at higher figures than those paid 
by the district. Thus, it may be stated that the prac- 
tical outcome of the methods used is to make the cost 
of the flood easement in the lower part of the basins 
about 15 per cent of the full value of the land. These 
figures are derived from sales representing about 20 
per cent of the total area which the district expects to 
dispose of. As the sales continue these figures may 
have to be modified. 

In proceedings under the conservancy law no 
eparate condemnation of different parcels is required. 
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Accordingly, all the damage and benefit appraisals were 
submitted to the court in itemized form in a single 
appraisal roll, objections by property owners were heard 
by the court, and a decision was reached both as to the 
entire roll and as to individual parcels. The final court 
order contained both an easement price and a purchase 
price for each particular piece of damaged land, and the 
directors of the district were free to take over the 
easement or take over the property, at the figures 
entered in the order. 

. Results of the Appraisal— About 1,900 exceptions 
were taken by property owners to the appraisals of 
benefits and damages made by the district on about 
77,000 parcels. Of the cases in which exception was 
taken to the district appraisals, not more than 500 were 
appealed to the Conservancy Court. 

Expressing this in percentage figures it might be 
said that the district appraisal, 
carried out by the methods 
outlined in the preceding, 
proved something over 99 per 
cent efficient when measured 
by the attitude taken by the 
property owners affected, and 
Lnence running southeesteriy'to. substantially 100 per cent effi- 
said lot 50 feet from the south cient when measured by the 
action of the court. In only a 
dozen or two cases were the 
exceptions and appeals made 
by the property owners effec- 
tive in leading the court to 
modify the figures of the 
district. 

Large Force Engaged in 
Work—As the whole appraisal 
undertaking dealt with some 
77,000 parcels of land, a large 
organization had to be built up 
to deal with it. In control of 
the entire work there was a 
board of three appraisers ap- 
pointed by the Conservancy 
Court, and consisting of J. 
Edward Sauer, Charles W. Kiser, and Samuel M. Good- 
man, three business men who were thoroughly acquainted 
with real estate values in the Miami valley. Great credi‘ 
is due these men for the faithful and absolutely impartia! 
manner in which they carried out the gigantic task as 
signed them. It required their close personal attention 
for a period of over a year, during which they had to 
sacrifice many of their private and other interests. 

They were assisted by a large engineering and clerical 
force supplied by the district, a force of about 100 field 
inspectors alone being required. In the cities these in- 
spectors were equipped with copies of the county 
auditor’s plats, and in the country districts with plat 
maps supplied by the engineering department, upon 
Which the flood outlines had been traced. The ap- 
praisers’ inspectors were concerned primarily with 
determining actual values, which they entered on 
inspection sheets (see Figs. 3 and 4 for specimens), to 
be reviewed later by the board of appraisers them- 
selves. 

The appraisal board in person viewed every site 
and every parcel of property concerned, verifying and 
correcting the appraisals of the various field in- 
spectors. 
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Dismantling 150-Ton Shear Legs 


in Havana Harbor 
Landmark Removed to Make Way for New Port 
Works—Tubular Legs Weighing 18 and 25 
Tons Swung by Aid of 90-ft. Tower 


By F. J. LITTER 

Chief Engineer, Frederick Snare Corporation, New York 
i: ORDER to provide space for additional port facili- 
ties in the harbor of Havana, Cuba, the Port of 
Havana Docks Co. has recently found it necessary to 
remove one of the few remaining landmarks of the old 
Spanish régime. Visitors to Havana have noticed a 
large tripod shear-legs, one of the first objects to meet 

the eye in the harbor, and known as “La Machina.” 

It was purchased by the Spanish government from an 
English concern in Southhampton, and erected about 
1880. The shear-legs was intended for the handling of 
ordnance, munitions, and other heavy weights. It is 
said that it has been used but three times; once prior 
to the Spanish-American War, and twice since, once to 
set ashore a gun turret and guns from the U. S&S. S. 
Maine to form part of a monument to be erected to the 
men who lost their lives in that explosion. 

“La Machina” was of 150 tons rated capacity. The 
legs were tubular, built up of 4-in. plate with riveted 
joints. The two front legs were each 136 ft. long and 
of tapering diameter, with a maximum near the center 
of 44 in. The weight of each was about 18 tons. At 
the lower end they were pin connected to concrete and 
cast-iron pedestals which rested on the bulkhead, and 
at the upper end they were similarly connected to the 
back leg. The pin at the upper end carried also the 
upper block of the hoisting falls. The back leg was 
170 ft. long, of tapering diameter with a maximum of 
48 in., and weighed approximately 25 tons. The whole 
rig when in a vertical position stood 142 ft. above the 
bulkhead level, including the height of the pedestals. 
Hoisting falls were of 1}-in. diameter chain with nine 
parts running over blocks of 4 and 5 sheaves of 30-in. 
diameter. Movement backward and forward was con- 
trolled through the back leg which at its lower end was 
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FIG. 2—FRONT LEGS BEING LOWERED TO SCOW 
The floating derrick has taken hold of upper end of legs, to reduce bending stresses. 
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FIG, 1—LOWERING EQUIPMENT IN PLACE 
pin connected to a worm screw, 40 ft. long, driven by 
an independent connection to the main hoisting engine. 

A 90-ft. wooden tower was erected directly behind th 
two front legs and straddling the back leg. To this 
tower lowering tackles and guys were passed. The 
shear-legs was then pushed forward by its own power to 
its point of farthest reach when all lowering tackles were 
hauled tight. The connection between the back leg and 
the two front ones was then broken by cutting through 
the back leg near the top with an acetylene torch. This 
was then moved backward and lowered simultaneously 
until it was entirely separated from the two front legs 
and the position of minimum strain on the tower was 
reached. The two front legs 
were then lowered as one 
until they were rested on 
cribbing placed on a _ deck 
scow. In order to relieve the 
buckling strain in these legs 
during the last 30 ft. of lower- 
ing, a 40-ton capacity derrick 
scow was hooked on to the 
outer end and lowered simul- 
taneously with the main lower- 
ing engine on shore. The 
lowering of the back legs was 
then completed, all pins were 
taken out, and the three legs 
loaded separately on scows to 
be taken to the site designated 
by the government. 

The work was done by th: 
Frederick Snare Corporation 
of New York and Havana, sub- 
contracted from the Parklap 
Construction Co., and under 
inspection of the Obras Pub 
licas, 
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Studies of iin of Sanitary 


Sewers at Phoenix 


‘otal Discharge Curves Compared With Other Cities 
Velocity Tests, » Value, Per Capita Flow 
Relation to Water Consumption 
By S. M. CoTTEN 
Assistant City Engineer, Phoenix, Ariz. 

N CONNECTION with the extension of the sanitary 
sewer system of Phoenix, Ariz., a study was made of 
the conditions obtaining in the then existing system. 
This study developed some facts which are believed to 

be of general interest, and which are here given. 

Phoenix is a residential city with a population of 
29,053 in 1920. The sanitary sewer system is composed 
of three mains and their laterals. The mains are known 
as the Original, the North, and the South. The Orig- 
inal serves the retail business and office district, and 
empties into the South Main. The North Main serves 
the greater part of the area of the city, but a purely 
residential territory. The South Main serves a very 
mixed residential, warehouse, and shop district. The 
North and South Mains combine to form the Outfall, 
through which the flow is carried to septic tanks and 
discharged into the Salt River. Flow readings were 
taken at various points on these several lines. 

In taking readings for depth of flow, the distance 
from invert of pipe to a fixed point on the manhole ring 
was read and recorded. Thereafter, readings were 
taken from this point to the water surface, the differ- 
ence being the depth of flow. Measurements were made 
with an ordinary Philadelphia level rod, and the in- 
tant that the bottom of the rod came into contact with 
the water surface was clearly shown by the formation 
of ripples. The method gave quite accurate and satis- 
factory results. The size and grade of the pipe were 
known, and the discharge was computed on the basis 
of Kutter’s formula, with n equal to 0.013, unless other- 
wise noted, and by a proportional discharge chart, 
shown by Fig. 1. 

Discharge Curves—In order to arrive at some con- 
clusions as to the applicability of generally available data 
to Phoenix conditions, the total Phoenix discharge curve 
was plotted against the combined discharge curve for 
seven cities, as shown on p. 191, Vol. 1 of Metcalf & 
Eddy’s “Sewerage.” The result is shown by Fig. 2. 
Considering the great dissimilarity of the communities 
represented, the practical identity of these curves, ex- 
cept for the time element, is remarkable. This differ- 
ence in time is readily explained by the character of 
the cities represented. 

For various reasons, it was necessary in some cases 
to take depth readings at manholes where there was a 
material change of grade in the sewer, and a corre- 
sponding change in the hydraulic properties of the line 
on either side of this point. In order to compute the 


discharge, it was necessary to determine whether the - 


depth as read applied to the reach above or below the 
manhole. No: statement covering this case could be 
found in the textbooks available. Theoretical specula- 
tion led to the belief that the depth would apply always 
to the reach below, and tests were made which verified 
this conclusion. For this purpose, simultaneous read- 
ings were taken at three consecutive manholes on: the 
same main line, connected by quite different grades. 
The discharge of these lines, running full, beginning 
it the lowest reach, is 15.66, 12.76, and 23.75 sec.-ft. 
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respectively. The depth readings applied to the reaches 
below the point of reading gave discharges of 3.06 and 
3.13 sec.-ft.; applied to the reaches above, they gave 
discharges of 2.83 and 5.70 sec.-ft., showing quite con- 
clusively that the correct application was to the reach 
below. This conclusion was further verified by velocity 
measurements of actual discharge over the same 
reaches, the method for which will be described later. 

Readings were taken on the North and South Mains 
at points close to their junction, and on the Outfall 
at a point close below this.. The main series of these 
readings covered a period of forty-eight hours, taken 
at half-hour intervals, and as nearly simultaneously as 
possible. The discharge curves for this period are shown 
in Fig. 3, on a basis of n equals 0.013. 


Per Cent Velocity Corresponding to Per Cent Discharge 
20 01 02 03 04 05 O06 O7 08 09 1 It 


Per Cent Velocity 





0 
0 Of 02 0. 03 04 05 06 OF 08 09 10 fi 12 
Per Cent Depth of Flow 
FIG. 1. COMPARISON OF HYDRAULIC FUNCTIONS OF 
CIRCULAR SEWERS RUNNING PART FULL AND FULL 
All percentages refer to like functions for a pipe running full. 


Making allowance for the time interval involved, it is 
apparent that the sum of the computed discharges from 
the North and South Mains should equal the Outfall 
discharge. But, on the basis of the depths as actually 
read, and a value of n equal 0.013, the former was very 
considerably in excess of the latter. The character of 
the several lines and of the flow in them indicated that 
the depths of flow for the North Main were in error. 
To determine this, simultaneous readings were taken at 
the point on this line where these readings had been 
taken, and at points adjacent above and below. These 
readings and the corresponding computations indicated 
that the original readings were in error by an amount 
of depth equivalent to 0.50 sq.ft.,of flow area. This 
error would be a constant, irrespective of the depth of 
flow, and was apparently occasioned by a small dam or 
other obstruction in the pipe a short distance below 
the point of measurement. The necessary. computations 
were made and the depths as read, changed accordingly. 
Combining the corresponding discharges with those of 
the South Main, it: was then found.that their. sum was 
. somewhat less,than that of the computed Outfall dis- 
charge, as shown on Fig. 4.- 

Velocity Tests—In an effort to clear up this discrep- 
ancy, a series of velocity tests were made on all of 
these lines, designed to give the actual discharge within 
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reasonably accurate limits. The tests were made at 
the time of maximum flow, when there was a good 
depth in the pipes, and this depth was essentially con- 
stant during the period of the tests. Four floats were 
put through the selected reaches, and accurately timed. 
The first three floats were small circular discs, designed 
to give the maximum surface velocity, and to serve as 
#2 check on the fourth. This last was a specially con- 
structed apparatus, consisting of two circular segments 
of heavy red pressboard fastened together at right 
angles and securely braced with string. They were cut 
to a diameter 3 in. smaller than that of the pipe for 
which they were intended, and had wooden strips fast- 
ened to their tops so as to float them with their 
bottoms about 13 in. from the invert. It was expected 
that these floats would give the average velocity of flow 
very closely, and the evidence indicates that they did. 

For the North Main the average velocity of the three 
disc floats was 2.65 ft. per second, and for the special 
float the velocity was 2.39 ft., being 90.4 per cent of 
the surface velocity. With this velocity and the meas- 
ured area of flow, the discharge was 2.43 sec.-ft. and 
the corresponding value of n is 0.01173. 

For the South Main the discs gave a surface velocity 
of 2.92 ft. per second, and the special float an average 
velocity of 2.74 ft., being 93.9 per cent of the former. 
The corresponding actual flow was 3.81 sec.-ft., and the 
corresponding value of m is 0.01111. 

For the Outfall, the discs gave a surface velocity of 
2.27 ft. per second, and the special float an average 
velocity of 2.06 ft., being 90.8 per cent of the former. 
The corresponding actual flow was 6.35 sec.-ft., and the 
corresponding value of n is 0.0125. 

Combining the North and South Main discharges, we 
have a sum of 6.24 sec.-ft., as against the 6.35 sec.-ft. 
computed Outfall discharge, which for such work is a 
very close check and much better than was anticipated. 
In connection with the velocity test on the North Main, 
depth readings were taken at points and computations 
made which gave a very close check on the conclusions 
heretofore noted concerning the reach to which readings 
are applicable, and as to the existence and effect of the 
obstruction in the line. 

Actual Discharges and Water Consumption—The ac- 
tual values of n for the three lines having been deter- 
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mined as above, the corresponding actual disch rges 
were computed for the 48-hour readings, and th. ty, 
main-line flows combined. This was plotted again. t}, 
Outfall discharge, as shown on Fig. 5, and, in ge, ral. 
gave a reasonably close agreement. 


At least, it is uch 
closer than in the case where a value of n equals (\.()13 
was used throughout, as in Fig. 4. 

During the period of the 48-hour readings, obsirva- 


tions were made also of the water pumped ai 
city water-works. These readings were averaged oye; 
a period of an hour and a half and their curve plotted 
on Fig. 5, the time being 1? hours later than the average 
reading time, to allow for the water reaching the (Out- 
fall. It will be observed that this curve is essentially 
parallel with the curve of Outfall discharge, and that 
the difference in quantity represented is not greater 
than would naturally be expected. The relation here 
indicated between water pumped and sewage discharge 
will hold good only during the winter months, when 
practically no water is being used for lawn sprinkling: 
there would be little similarity between these curves 
during the summer months. 

For the purpose of the following discussion, the rela- 
tive sewer discharge is equally as usable as the actual, 
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FIG. 3. DISCHARGES OF NORTH AND SOUTH MAIN SEWERS 
Based on n = 0.013. Measurements Jan. 20-22, 1921. 


so a value of » equals 0.013 will be adopted and con- 
clusions reached on this basis. 

Readings were taken daily at the same points on the 
main lines for a period of one week. They were begun 
well before and ended well after the peak flow had 
passed. Contrary to all expectations, the maximum 
flow in the North Main was found to occur on a Sunday, 
ebout noon, at which time it was 17 per cent greater 
than the maximum for any other day of the week. 
This line, it will be remembered, serves a purely resi- 
dential district. The maximum Sunday flow of the 
South Main was somewhat less than its greatest daily 
maximum, which occurs on a Monday. 

The readings above referred to were taken in Janu- 
ary. At this time of the year the daily per capita 
water consumption is about 145 gal. During July this 
rate rises to about 220 gal. It might be anticipated that 
there would be a somewhat proportional increase in the 
summer maximum rate of sewage discharge over that 
for the winter. Such is not the case, as readings taken 
the previous July show essentially the same maximum 
rate as those for January. It appears that the daily 
peak flow during the summer covers a considerably 
longer time than it does in the winter, and that there 
is a consequently greater volume of sewage, but not 
a greater rate of discharge. 

The maximum rate of discharge of the North Main 
was 3.20 sec.-ft., of which 0.47 sec.-ft. was contributed 
by a district entirely outside of the city. The remain- 
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2.73 sec.-ft. was contributed by 3,566 actual house 
nections, making the maximum rate per connection 
ecual to 0.00076556 sec.-ft., or 494.76 gal. per day. 
s rate checked surprisingly well with readings taken 
various points along the North Main, the number of 
ntributing connections above such points being known. 
Per Capita Discharges—The total number of residen- 
rial sewer connections in the city is roughly 5,000, and 
the population is 30,000. It is conservative to say that 
at least 25,000 of the people live in residences connected 
to the sewers, giving an average of five persons per 
connection. Considering only the North Main, the per 
capita sewage discharge then is 98.95 gal. per day. At 
the same time the maximum rate of water pumped was 
10 sec.-ft., or 215.5 gal. per capita per day. It might 
appear, then, that of this water, only 46 per cent finds 
its way into the sewers, but such a conclusion would be 
entirely erroneous, as a study of the distribution of the 
total sewage flow will show. 

During the 48-hour readings, the maximum actual 
discharge from the South Main was 5.86 sec.-ft., and 
of the North Main, 3 sec.-ft., giving a sum of 8.86 
sec.-ft. This as against a computed actual discharge 
of 8.66 sec.-ft. in the Outfall, and a water pumpage rate 
of about 9.5 sec.-ft., showing that the water pumped is 
approximately accounted for by the total sewage dis- 
charge. The 5.86 sec.-ft. discharge of the South Main 
was contributed by 2,350 connections. Of these, 1,360 
were contributary to the Original Main, which devel- 
cped a maximum discharge of 2.46 sec.-ft. The balance, 
or 8.40 sec.-ft., was developed by only 990 connections, 
whereas on the North Main it required 3,566 connec- 
tions to develop 3 sec.-ft. This is accounted for by the 
fact that the North Main serves a purely residential 
territory, whereas the South Main serves a mixed resi- 
dential, warehouse, and shop district, and it is evident 
that the rate of water consumption in these districts 
was proportional to their rates of sewage discharge. 
It appears further that the per capita rate of water 
consumption as above established is really of no sig- 
nificance; that the residential districts do not consume 
any such amount of water; and that most of what they 
do use finds its way into the sewers. 

Because of the different character of the properties 
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Time of Readings on Outfall Sewer 
VIG. 4. COMPARISON OF FLOW IN OUTFALL SEWER WITH 
OBSERVED FLOW IN NORTH AND SOUTH MAIN 
TRIBUTARIES ADDED TOGETHER 


Based on » = 0.013. The combined discharges should equal 
the discharge through the outfall, Observations made Jan. 
20-22, 1921. 





erved in the retail business and office district, it is 
vident that a rate per connection would have no signifi- 
ance. It was thought, however, that a per capita rate 
ir this district would have some value for the purposes 
{ this study and for predictions as to ultimate de- 
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velopments. Consequently, a census was taken of the 
people engaged or living in this district during business 
hours, including hotel and rooming-house guests. It 
was found that there were 9,300 such. Dividing the 
maximum sewage discharge of 2.46 sec.-ft. by this num- 
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FIG. 5. SEWAGE DISCHARGE AND WATER PUMPAGE 
Sewage discharges based on velocity tests. Water pumpage 
based on half-hour readings averaged over 14 hr.; curve 


plotted 1 hr. 45 min. later than average reading time. 
Observations on Jan. 20-22, 1921. 































ber gives a rate of 0.0002642 sec.-ft., or 171 gal. per 
capita per day. It will be observed that this rate is 
73 per cent greater than the residential per capita rate 
as previously established. 

Conclusions—The principal conclusions of this study 
may be summarized as follows: (1) The size, grade, and 
depth of flow of an ordinarily well constructed vitrified 
clay sewer being known, the corresponding discharge 
will be given approximately by Kutter’s formula, using 
a value of » equal to 0.013. The actual discharge may 
be determined very closely by the use of a special float, 
such as described, giving the average velocity of the 
flow. The values so derived indicate that the actual 
value of n is somewhat less than 0.013, and the discharge 
correspondingly larger. 

(2) In taking readings of depth of flow, a point on 
the line should be selected where the flow is in a state 
of passive equilibrium; that is, where, for considerable 
distances on either side, there is no change of grade, 
size, or alignment of pipe. If it is necessary to take 
readings at a point where grade or size changes, it is 
indicated that the depth as found will always apply 
approximately to the reach below, or downstream. 

(3) It is possible that there may be a dam or ob- 
struction of some character in the pipe, a short distance 
below the point of reading, resulting in increasing the 
depth over what it should be. To guard against this. 
a point selected for readings should be investigated 
and checked by taking simultaneous readings at this 
point and at another one immediately above or below. 
If these readings give approximately identical dis- 
eharges, a free flow through the pipe is indicated, and 
the selected point is acceptable. 

(4) It is indicated that the characteristics of the 
total sewage discharge curve for a small residential 
city are practically identical with the curves as hereto- 
fore established for large commercial cities, except for 
a probable difference in time. The maximum flow will 
be about 135 per cent of the average. 

(5) A per capita rate of water consumption or of 
sewage discharge, based upon these total quantities and 
the total population, is meaningless and misleading. 
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A per capita or a connection rate is of significance only 
when determined for or applied to, districts of uniform 
character. The residential rate will be very much 
smaller than that of a mixed commercial and residential 
district; the former may be only one-half to one-fourth 
of the latter, and in the design of a sewer system this 
fact should be given due study and consideration. 

(6) The maximum rate of sewage discharge is prac- 
tically constant throughout the year, though the total 
discharge varies, increasing in the summer. The maxi- 
mum residential rate of discharge occurs on a Sunday, 
about noon, and is 17 per cent greater than the maxi- 
mum for any other day of the week. 


Heavy Concrete Pavement on Wide 


Chicago Boulevard 


Mat Reinforcement of '.- and 4,-In. Bars—Slab 
Built Half at a Time — Transverse Joint 
Every 25 Ft.—Large Are Curb Corners 

SECTION of concrete pavement 55 ft. wide and 
12 in. thick, heavily reinforced with steel bars, has 
been constructed as part of the future development 
planned for Sheridan Road in Chicago. The location of 
the new pavement was open Lake front only a year 
ago. During the winter of 1921-22, the area was filled 
in with cinders and earth to a depth of 8 to 16 ft. 
As settlement of this “made ground” was to be expected, a 
heavy concrete pavement, strongly reinforced, was decided 
on and a particularly well-drained subgrade planned. 
A plan of the new pavement showing the joint 
arrangement, the drainage system and the wide curves 
of the curb corners at intersections is shown by Fig. 1. 
The slab is uniformly 12 in. thick and is 55 ft. wide 
between curbs. There is a continuous longitudinal 
joint at the center and transverse joints about every 25 
ft. except at intersections where the spacing is irregu- 
lar. The longitudinal joint is merely a construction 
joint except that the edge of the slab first laid is painted 
with hot asphalt before placing the abutting concrete. 
Along the curbs, which were built separate from and 
after the pavement slab, there are similar paint joints. 
The transverse joints are 3-in. fiber matrix joints. 
Across both transverse joints and the center longi- 
tudinal joint, j-in., 5-ft. dowels are spaced 5 ft. apart. 
The slab reinforcement consists of 4- and 2-in. bars 
fabricated into rigid mats. Except for the weight of the 
reinforcement, about 125 lb. per square, the mat con- 
struction is that commonly employed. Each slab between 
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FIG. 2—ARRANGEMENT OF REINFORCEMENT 
joints is separately reinforced, the dowels being the 
only steel that crosses the joints. 

As indicated by Fig. 1, subgrade drainage was given 
especial attention. The general grade line was flat, 
so it was necessary to provide for surface drainage by 
alternate high and low spots in the gutter flow line. 
Catch basins were built 150 ft. apart in each gutte: 
and connected by 6-in. tile pipe with a storm-water 
sewer paralleling the pavement on the Lake-shore side. 


FIG. 3—BELT FINISHING HALF-SLAB 
UNDER CONSTRUCTION 


No unusual equipment or metheds were employed in 
constructing the pavement. It was force-account work 
with the regular road-building equipment of the Lincol1 
Park Board. A 1:2:3 concrete of washed and screened 
sand and pebbles was employed. The slab was con- 
structed a half at a time and Fig. 3 shows the finishing 
operations on a half slab. By building the slab half at 
a time, belting was possible with no more than the usual 
labor. A paving mixer with boom and bucket distribu- 
tion placed the concrete and was charged from stockpiles 
on the grade. The slab was cured by ponding. 

Construction of this extension was under the direction 
of H. A. Marbach, chief engineer of Lincoln Park Board. 
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FIG. 1—PLAN OF JOINT LOCATION AND DRAINAGE SYSTEM 
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[llinois Central Announces Plans 
for Chicago Terminals 


Begins 18-Year Program of Improvement on 
Suburban and Terminal Electrification 
and Lake-Front Park Extension 


N ADOPTING the 1,500-volt direct-current system 

with overhead wires for the electrification of its Chi- 
cago terminal lines the Illinois Central R.R. has taken 
an important step in its extensive program of improve- 
ments for these lines, which program covers a con- 
struction period of approximately eighteen years. Be- 
sides the electrification the program includes a large 
passenger terminal station with tracks on three levels, 
a separate suburban terminal, track depression with 
concrete retaining walls, track elevation, revision of 
trackage and provision of additional tracks on about 38 
miles of line, sewer alterations necessitated by the track 
depression, and extensive filling for land reclamation 
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W. M. Vandersluis, formerly signal engineer of the 
railway. Much investigation work was done by Hugh 
Pattison, electrical engineer for the commission. 

A special and unusual feature of this problem is that 
the lines to be electrified include not only heavy subur- 
ban and main-line passenger service but also extensive 
freight switching in yards and freight transfer between 
yards of numerous railways. Four principal electrical 
systems were considered: (1) 750-volt direct-current 
with third-rail conductor; (2) 1,500-volt direct current; 
(3) 3,000-volt direct-current, and (4) 11,000-volt alter- 
nating current, these last three using overhead wires. 
The third-rail system was rejected as unsuitable for an 
installation including extensive freight yard trackage 
and switching. 

With low voltage, the cost of line equipment is rela- 
tively high and that of electric train equipment rela- 
tively low. Therefore the 1,500-volt system was found 
economical in this case, since the installation is short 
but involves a large number of motor equipments for 
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FIG. 1—ELECTRIFICATION AND LAKE-FRONT IMPROVEMENT ON THE CHICAGO TERMINAL LINES OF 
THE ILLINOIS CENTRAL R.R. 


along the lake shore. Parts of these works are now 
under construction. A stock issue of $50,000,000 for 
this and other work has been authorized by the railway 
company and the first $10,000,000 issue has been ap- 
proved by the Interstate Commerce Commission. The 
extent of the electrification is shown in Fig. 1. 

North of 5ist St. the improvements along the shore 
have been planned in co-operation with the South Park 
Commission for the new lake-front park which will 
give the city a continuous park along the shore outside 
of the railway tracks where now there is deep water. 
This great public improvement was described in Engi- 
neering News-Record, Aug. 21, 1919, p. 360, and is 
indicated also in Fig. 1. 

Report on Electric Traction Systems—Abandonment 
of the use of steam locomotives on the Illinois Central 
R.R. lines within the city limits except for interchange 
with other railroads and for trains of perishable freight, 
is provided for in an ordinance passed by the city and 
accepted by the company in 1919 (see Engineering 
News-Record, Aug. 21, 1919, p. 360). Late in 1920 a 
commission to consider the electrical systems best 
adapted to the conditions of the terminal service of this 
road was appointed by C. H. Markham, president of the 
company, with the late A. S. Baldwin, vice-president, 
us Chairman. The other members were D. J. Brumley, 
hief engineer of terminal improvements, I.C.R.R., and 
‘hree consulting engineers, George Gibbs, Bion J. Ar- 
nold and Dr. Cary T. Hutchinson. The secretary was 


heavy traffic. Furthermore, it is purely a terminal in- 
stallation and does not include any main-line division. 
Nor is there any intent or prospect of extending elec- 
trification for adjacent main-line service, since electric 
traction is not considered as offering any advantages 
under the operating conditions of the Illinois Central 
R.R. and was adopted only because of the city’s demand 
for the elimination of steam locomotives within the city 
in the interest of smoke abatement. 

Taking these several conditions into consideration the 
1,500-volt system was recommended by the commission 
and has been adopted. Details of the system will now 
be worked out, including a main power house and sev- 
eral substations. Electric locomotives will handle the 
main line trains, transfer service and yard switching, 
but motor cars operating on the multiple-unit system 
will be used for the suburban trains. Electric train 
equipment will be designed for a speed of 50 m.p.h., 
with an acceleration rate of 1.5 m.p.h. per second and a 
deceleration or braking rate of 1.7 m.p.h. per second. 

Electrification Program—Although the ordinance 
covers only tracks within the city the electrification 
will have to be carried 11.6 miles south of the city limits 
to Matteson, as this is the terminal of the suburban 
service. The electrified lines are shown by the map. 
The company’s line running west at 16th St. is not 
included in the ordinance. Four stages of the work are 
prescribed, as follows: 

1. By 1927, the entire suburban passenger service 


Dn ey een ae Bs snare ge ae a ETS 


ee ee 


EO PRONE A PLE es A I MPR Oe 1 a memeanrers 
ane “emcee or pane ache ne > Nerney mane 


fineteer emnelagnron 


cri nesiainent 9 "0 Merwin eons 






























842 







is to be equipped, including the main line to Matteson, 
28 miles, with the 4.5-mile South Chicago branch and 
the 4.4-mile Blue Island branch. This will include about 
125 miles of track. The great passenger terminal at 
Roosevelt Road and the city suburban terminal at Ran- 
dolph St. are also to be completed by 1927. About 240 
motor cars for multiple-unit trains will be required, 
operating a daily service of 350 trains making about 
5,000 miles. This suburban traffic during 1921 
amounted to nearly 20,000,000 passengers, or about 30 
per cent of the total Chicago suburban traffic handled by 
steam railways. 

2. By 1930, all freight service north of Roosevelt 
Road is to be operated electrically. This involves more 
than 40 miles of track which is mainly yard trackage, 
so that special problems are involved. 

3. By 1935, all freight service within the city limits 
is to be electrified. To provide for the large amount of 
interchange with other roads, however, steam locomo- 
tives will be permitted to operate over the electric lines 
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FIG, 2—SUCTION DREDGES MAKING DAM FOR LAKE 


View 23rd St. The enclosed 
space railway as a dump fer the 





looking north, with dam at 
will be used by the 








for transfer service. Thus a train of cars for delivery 
to some other road may be operated by steam from the 
Markham freight yard northward to destination, and 
the engine may return with a similar train, but no 
switching movements within the electrified zone may be 
made during the trip. The Markham yard, which is not 
yet finished, will be the terminal for main-line freight 
trains, as described in Engineering News-Record of 
Aug. 5, 1918, p. 313. 

4. By 1940, the through passenger service is to be 
electrified within the city limits. The ordinance pro- 
vides, however, that this work may be deferred if at 
that time the steam trains of tenant roads using the 
new terminal station constitute more than 20 per cent 
of all the trains using that station. What these tenant 
roads will be is not now known. At the present time 
the Illinois Central R.R. terminal facilities are used by 
the Michigan Central R.R., the Chicago, Lake Shore & 
South Bend Electric Ry. and the Cleveland, Cincinnati, 
Chicago & St. Louis Ry. The first two lines diverge at 
Kensington, the electric trains being handled by steam 
locomotives on the Illinois Central tracks. The third 
railway continues south over the main line as far as 
Kankakee. 

Work Now in Progress—A great amount and variety 
of work is required preparatory for the electrification, 
and the following is a summary of work now under 
construction and to be carried out during the next five 
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years. Contracts amounting to over $1,000,000 
already been let for parts of this work. 

1. A dam or bulkhead is being built to enc} 
area of the lake between 16th and 23rd Sts. an 
provide about 47 acres for deposit of excavated n 
from grade revision and other works. This da: 
quiring about 110,000 cu.yd., is a fill formed by gs: 
dredges and having slopes of about 1 on 20, as 
in Fig. 2. It is being built by the Great Lakes [P; 

& Dock Co. in connection with similar work fo 
South Park Commission. Another dumping ar 
about twenty acres is being formed by 1,100 ft. of 
and rock breakwater off the shore at 29th St. to 31s 
This breakwater is being built by the same contract. 

2. Grade revision is being carried out to lower 3 
tracks between 25th and 41st Sts. in order to give { 
required headroom for overhead viaducts to be built | 
the South Park Commission to provide communicat 
with the park extension along the east side of the ) 
way. The grade will be lowered about 10 ft., or to an 
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excavated material which is being taken from track depres- 
sion work, 





elevation 4 ft. above the lake level. 


This work will be 
completed in 1923 and a contract for the first 700,000 


cu.yd. of excavation was let in August, 1922, to the 
States Contracting Co. Concrete retaining walls on the 
west side of the depressed tracks will be built from 
30th to 41st Sts. and will be largely of the L or counter- 
fort type as they must be kept within the right-of-wa) 
line. These walls will contain ducts for electric wires 
and will carry supports for the overhead wire system. 
From 44th to 5lst Sts., the present tracks will be 
elevated. 

3. Extensive sewer construction is made necessary 
by the track depression. The smaller sewers range from 
1 ft. to 6 ft. in diameter and now connect with a 16-ft. 
sewer in the right-of-way, which latter discharges into 
a 20-ft. intercepting sewer on 39th St. It was con 
sidered preferable to rebuild the sewers outside of th 
right-of-way rather than to lower them. Part of this 
work is being done by the Mortimer & Lindstrom Co. 
The 20-ft. sewer will have to be strengthened where the 
railway crosses it. A heavy piece of work now being 
done by the Underground Construction Co. is a 7-f! 
brick sewer for four blocks in Rhodes Ave., with « 
connection to the 20-ft. interceptor. This involves 
trench 24-ft. deep, sheeted and pumped, the work being 
complicated by a large inflow of water and the existence 
of a network of public utilities. Further, the connec- 
tion with the 20-ft. sewer offers difficulties, since this 
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sewer extends from a pumping station at the lake shore, 
so that it runs full and under pressure. 

{. Rearrangement of tracks will be carried out on a 
large scale and existing grade crossings with other 
railways at 67th St., Burnside, Kensington, Blue Island 
Junction, Riverdale, Harvey and Matteson will be elimi- 
nated by track elevation. As far as Kensington there 
will be thirteen tracks instead of eight as at present. 
North of 47th St. there will be six suburban, four 
through passenger and five freight tracks, while south 
of that point there will be four suburban, four through 
passenger and five freight tracks. From Kensington to 
Harvey there will be two suburban, two through pas- 
senger and five freight tracks, and from Harvey to 
Matteson there will be two tracks each for the three 
kinds of service. 

5. Suburban station facilities will be enlarged mate- 
rially and the Randolph St. terminal will be lengthened 
by extending it north to a new headhouse at South 
Water St. 

6. A fine new passenger terminal station will be built 
fronting on the south side of Roosevelt Road, the pres- 
ent station being torn down as it lies in the way of 
extending this thoroughfare to the lake front. Tenta- 
tive plans provide for three track levels. A stub-end 
terminal on the upper floor; baggage, mail and express 
tracks and facilities next, and through passenger and 
suburban tracks below. Definite plans for the track 
layout and station building will depend somewhat upon 
the number of tenant roads. 

All these works are being planned and carried out 
under the direction of D. J. Brumley, chief engineer of 
Chicago terminal 1m_.ovements, Illinois Central R.R. 


Complications of Transportation 
on Western Power Job 


Good Highways Through Mountains First Built and 
Then Heavy Material Brought in by 
Tractors and Trucks 


RANSPORTATION of materials and equipment 

into remote sites is the most serious problem con- 
nected with Western water power projects which for 
the most part are located in mountainous country far 
removed from railroads and good roads. The methods 
used on the Kerckhoff project of the San Joaquin Light 
and Power Corporation give some idea of the magnitude 
of this transportation task. 

The development is located on the San Joaquin River 
18 miles northeast of Fresno, Calif., and four miles 
from the nearest railroad point at Auberry, where the 
San Joaquin & Eastern Ry. has terminal facilities. 
The first party of construction engineers to move in on 
the job, found only wilderness between Auberry and 
the dam site. Without so much as running a line to 
determine the levels, teams were put to work on a 
road over the mountains, plowing and grading behind 
pioneers, who cut away the timber and blasted the rock. 
Sixty days’ work brought the road to the canyon side, 
where a clearing was made for a supply dump and hoist 
house. A power line run parallel to the road and tapped 
at points, furnished power to operate a portable air 
‘ompressor, which was used in drilling rock where blast- 
ng was necessary. The four miles of road built 
vetween the Kerckhoff dam and Auberry winds around 
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mountains and skirts ravines, ending on the brink of 
the San Joaquin River Canyon at a point 1,100 ft. above 
the river bed and half a mile from the big construction 
work. 

With a road completed to the canyon side, the next 
job was to get materials and men down the 1,100 ft. to 
the dam site. The plans called for a 3,700-ft. incline 
cable tram, the construction of which would require 
several weeks’ time. Speed was required, as the time 
was limited for the construction of the project. It 
was decided to begin operations at once on the founda- 
tion while the construction of the incline cableway was 
in progress. Both skill and daring were required in 





TRACTOR-TRAILER TRAIN HAULING TRANSFORMERS 


the work of transporting materials down a mountain 
side having grades of 100 per cent, yet this feat stands 
out as a prominent factor that made possible the com- 
pletion of the Kerckhoff dam in seven months’ time. 

Diamond drills, air compressors, and camp supplie’ 
for 100 men were lowered by means of sleds built up o. 
lumber that was later used in construction work. These 
sleds were drawn by mules and snubbed from the rear 
by lines hitched to trees along the pathway. Timbers 
for.a bridge 300 ft. in length and 65 ft. high, and 
compressor units weighing 14,000 lb., were let down the 
canyon sides in this way. 

With the opening of over four miles of mountain road 
and the installation of the tramway and hoist, the move- 
ment of materials began in earnest. While the road was 
cut out of the side of the mountain, and it was passable, 
it was far from completed and required a large crew 
of men to get it into shape for the heavy trucks carry- 
ing cement, lumber and machinery. The material for 
the dam was hauled with three 5-ton and seven 2-ton 
trucks, operating constantly under the urgent need to 
make all speed possible. These trucks cut the roadway 
into deep ruts that were smoothed out as quickly as it 
was possible to work men and road machinery between 
trips and at night. The road was sprinkled at night. 
Water for the sprinkling and also to supply the main 
camp at Auberry was pumped from the San Joaquin 
River through a three-pipe line laid along the new 
road. 

All hauling was done during the day, while two trucks 
equipped with sprinklers operated at night. Materials 
were delivered at the end of the road to the head of 
the incline, where platforms were built for storage, so 
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that trucks would not be held up waiting for the incline 
cars. 

As material was delivered to the foot of the incline, 
it was placed at points where needed on the dam by 
means of two cableways anchored across the canyon, 
each having a capacity of ten tons. They were so 
arranged that a complete load on the incline car 
could be picked up and delivered to any part of the 
work, 

The work of loading the trucks at Auberry was han- 
dled by cranes placed conveniently near sidings and 
storage platforms. The materials were kept moving 
constantly toward the job as rapidly as the construction 
crews could handle them, and no opportunity was lost 
to load direct from the car to trucks, thereby eliminat- 
ing as much handling as possible. 

An additional nine miles of road was constructed 
to points of approach for tunnel adits and to reach the 
power house camp. These roads were of the same char- 
acter as required for the dam construction with the 
advantage of a down-grade haul for 90 per cent of the 
distance. The maximum up-grade to the power house 
camp is 6 per cent, while the maximum down-grade is 
12 per cent. The road to the power house was kept in 
condition by sprinkling and dragging with a curved 
edge drag to give a slight crown to the road. 

The heaviest pieces hauled were the generator rotors, 
weighing 29 tons each. These were transfcrred from 
the car to the 30-ton trailer and hauled by the 75-hp. 
caterpillar to the power house, requiring a half day’s 
time for each piece. Cement was also hauled on 10-ton 
trailers loading three in a train behind the caterpillar. 
At one time six transformer tanks were hauled in one 
train of six trailers. During the rush hours of com- 
pleting the big job, one thousand tons of material were 
hauled in seven days from Auberry to the power 
house. 

The cost per ton-mile for hauling with trucks was 
31 cents to 35 cents, as against about 16 cents by 
tractor. The element of speed, however, made neces- 
sary the more rapid truck transportation wherever 
possible. 

The power house is located in a box canyon, and 400 
ft. below the only available space which could be used 
for storage. It was, therefore, necessary to install an 
incline railway for transportation from storage yard 
to power house site. This incline was 1,000 ft. long 
and had a maximum grade of 100 per cent as it entered 
the building. A {-in. cable was used and hoist equipped 
with 150-hp. slip-ring induction motor. A 15-ton der- 
rick was installed between the track and road’ for 
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MAKING A MOUNTAIN ROAD TO CARRY MATERIA! 
TO HYDRO-ELECTRIC PLANT 


transferring material and equipment from trucks an 
trailers to the incline cars. 

The heaviest units entering into the development 
were taken over this power house road by means of « 
75-hp. Holt caterpillar, drawing a 30-ton four-whee! 
trailer. The road stood up well under heavy loads of 
29 tons. Lighter loads were handled by trucks and by 
means of 10-ton trailers. Additional transportatior 
equipment was placed on the work as required until th 
peak of the load required the following: 

1—75-hp. Holt caterpillar 
1—415-hp. Holt caterpillar 
1—30-ton trailer 

6—10-ton trailers 

2—15-ton horse-drawn wagons 
4—5-ton two-wheel trailers 
8—5-ton Mack trucks 
1—5-ton Pierce-Arrow truck 
1—5-ton White truck 
1—2-ton Mack truck 
4—2-ton White trucks 
2—Dodge commercial cars 
9—Light service cars 


Cement was the most important material to be trans- 
ported because of the constant need for it, and the 
great aggregate weight of the material required. Lum- 
ber was a close second in tonnage hauled, averaging 
four pounds to the board foot because of the larg 
content of moisture in the green lumber, most of which 
came direct from the sawmills. 

A summary of the total tonnage hauled for the 
Kerckhoff development, exclusive of the transportation 
of men and the work of light service cars, shows the 
following: 


Cement 161,623 sacks oi 8,081 tons 
tail i 616 tons 
Lumber, 3,818,200 ft. ‘ .636 tons 
Explosives 1,280,300 Ib. .......... 640 tons 
Equipment and supplies, 9,911,902 Ib. 4,956 tons 
Power house equipment 329 tons 
Penstock . 709 tons 
Subsistence . - 1,622 tons 

Salvage haul of equipment, rails, pipe, lumber 
and supplies 3,196 tons 
27,815 tons 


The work was carried out under the direction of Rex 
C. Starr, then construction engineer of the company, 
who supplied the material from which this article was 
prepared, 
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Rules for Rivet-Hole Deductions 
in Tension Members 


simple Formulas for Equal-Stress and Equal-Area 
Methods Derived—How They Compare 
in Practical Application 
By Victor H. COCHRANE 


Consulting Engineer, Tulsa, Okla. 


“T°HERE has recently been considerable discussion in 

regard to the proper deductions for staggered rivet 
holes in tension members, but it appears that no satis- 
factory conclusions have been reached. The writer de- 
sires to make some further observations on the subject, 
in the hope that the definite and simple working rules 
proposed herein may aid in securing general acceptance 
of the method of fractional deductions. 

The so-called theoretical method of allowing for the 
effect of staggered rivets, proposed by the writer in 
Engineering News of April 23, 1908, p. 465, assumes in 
effect that transverse and zigzag sections are equal in 
strength when the maximum tension, considering the 
effect of shear, is the same in both sections (equal- 
stress method). Another rule in common use assumes 
the equality of strength 
when the transverse and 
zigzag sections are of equal 
area (equal-area method). 
The former requires the 
greater stagger for equal 
deductions. 

There has been some con- 
troversy as to whether the 
equal-stress method is in ac- 
cordance with experimental 
results. Edward Godfrey, 
in your issue of Aug. 31, 
1922, p. 366, contends that 
this rule gives excessively 
large deductions, and that 
tests made by him prove the correctness of the equal-area 
rule. These claims are controverted by Prof. C. R. 
Young in your issue of Sept. 21, 1922. It seems worth 
while therefore to show by examples just what the differ- 
ence in the two rules amounts to, expressed in percent- 
ages of the gross section. 

Whichever of these two rules may be considered cor 
rect, there is no question as to the desirability of mak- 
ing fractional rivet hole deductions when the stagger 
is less than that required for zero deduction. It will 
be shown that this can be done with equal facility by 
either method; a simple formula can be written in 
either case, a single diagram will suffice for any and all 
sizes of rivets, and if desired the deductions may be 
found by a simple graphical method. 

Consider first the equal-area rule. In Fig. 1 the net 
section along the diagonal is /g* + s° — h, in which 
g is the gage, s the stagger and h diameter of rivet. 
holes. If the net area of the transverse section ABE 
is equal to that of the diagonal section ABCD, it is evi- 
dent that this quantity must be equal to g, whence 


s= V2gh +h’ (1) 


This is the well-known formula given in handbooks 
to show the relation between s and g required to main- 
tain net section. On the basis of the fractional-hole 
method of computing the allowance for staggered rivets, 





' : ‘ 
FIG, 1—MINIMUM STAGGER 
OF RIVET HOLES 
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as advocated by T. A. Smith and Professor Young, the 
value of s given by Eq. (1) is that value for which 
no deduction from the transverse section is to be 
made, 

It can be shown that under the equal-stress hypoth- 
esis Eq. (1) gives that value of s for which the deduc- 
tion is half of a rivet hole, instead of zero as in the case 
of the equal-area rule. 

Let w be the width of strip to be deducted from the 
transverse section on account of a staggered rivet hole. 
It is evident that when s is equal to zero, the width w 
is equal to h. As s increases, w decreases, slowly at 
first and then more rapidly. It seems reasonable to as- 
sume that the decrement of w, as s increases, varies as 
the square of s, hence we may write 


uw h cs’, (2) 
in which ¢ is a constant. 
Therefore if in accordance with the above assumption 


we substitute kh 2 for wand \/2gh 4-h* for s in Eq. (2), 
we obtain the equation 


h/3 h c (2gh -|- h*), 
} ey . l 
whence ( 4y | 2} 
;* 
an w h— : 
d 4g + 2h 


Since the term 2h in the denominator is comparatively 
small we may for practical purposes simplify the above 
formula by omitting it, thus reducing the equation to 


8 
w=h— js (3) 
This formula gives the width to be deducted on ac- 
count of a staggered rivet and it is recommended for 
practical use. Although much simpler than Professor 
Young’s formula, or the substitute therefor proposed 
by the writer in your issue of July 6, 1922, it gives 
results in remarkably close agreement with the so- 
called theoretical formula as derived by Professor 
Young. 
Proceeding in a similar manner the equal-area rule 
gives the following formula for fractional deduc- 


_tions: 


8 , 


w——h oq +h 


Substituting for h in the denominator of the last 

term an average value of 1, we have 
s 
w h 29 +1 (4) 

This is the fcrmula proposed for use in making frac- 
tional deductions by the equal-area rule. 

Comparing equations (3) and (4), it will be seen that 
they give practically the same deductions for small 
values of s; but as s increases, the negative term in- 
creases almost twice as fast in the equal-area formula 
as in the equal-stress formula. Either formula will give 
consistent results. The maximum difference in the 
deduction for one hole by the two formulas is nearly 
half a rivet hole, but it will usually be less than 
this. 

The width w to be deducted in anv case can be deter- 
mined by a simple graphical method. Thus in Fig. 2 
the shaded strip w, is the deduction for the rivet having 
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that trucks would not be held up waiting for the incline 
cars. 

As material was delivered to the foot of the incline, 
it was placed at points where needed on the dam by 
means of two cableways anchored across the canyon, 
each having a capacity of ten tons. They were so 
arranged that a complete load on the incline car 
could be picked up and delivered to any part of the 
work. 

The work of loading the trucks at Auberry was han- 
dled by cranes placed conveniently near sidings and 
storage platforms. The materials were kept moving 
constantly toward the job as rapidly as the construction 
crews could handle them, and no opportunity was lost 
to load direct from the car to trucks, thereby eliminat- 
ing as much handling as possible. 

An additional nine miles of road was construct 
to points of approach for tunnel adits and to reach 1 
power house camp. These roads were of the same ch 
acter as required for the dam construction with 1 
advantage of a down-grade haul for 90 per cent of 1 
distance. The maximum up-grade to the power hoi 
camp is 6 per cent, while the maximum down-grade 
12 per cent. The road to the power house was kept 
condition by sprinkling and dragging with a eur 
edge drag to give a slight crown to the road. 

The heaviest pieces hauled were the generator rotc 
weighing 29 tons each. These were transfcrred fr 
the car to the 30-ton trailer and hauled by the 75- 
caterpillar to the power house, requiring a half da 
time for each piece. Cement was also hauled on 10- 
trailers loading three in a train behind the caterpill 
At one time six transformer tanks were hauled in « 
train of six trailers. During the rush hours of ec 
pleting the big job, one thousand tons of material w 
hauled in seven days from Auberry to the pov 
house. 

The cost per ton-mile for hauling with trueks ¥ 
31 cents to 35 cents, as against about 16 cents 
tractor. The element of speed, however, made nec 
sary the more rapid truck transportation where 
possible. 

The power house is located in a box canyon, and . 
ft. below the only available space which could be u 
for storage. It was, therefore, necessary to install 
incline railway for transportation from storage y 
to power house site. This incline was 1,000 ft. long 
and had a maximum grade of 100 per cent as it entered 
the building. A {-in. cable was used and hoist equipped 
with 150-hp. slip-ring induction motor. A 15-ton der- 
rick was installed between the track and road’ for 
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content of moisture in the green lumber, mos 


came direct from the sawmills. 

A summary of the total tonnage hauled for the 
Kerckhoff development, exclusive of the transportation 
of men and the work of light service cars, shows the 
following: 


. 8,081 tons 
. 646 tons 
Lumber, 3,818,200 ft. ie 7,636 tons 
OKIE F208 BU UM, 64h ave g seas tr veeaeens 640 tons 
Equipment and supplies, 9,911,902 Ib. ........ 4,956 tons 
Power house equipment 329 tons 
Penstock 709 tons 
Subsistence - 1,622 tons 

Salvage haul of equipment, rails, pipe, lumber 
and supplies 3,196 tons 
27,815 tons 


Cement 161,623 sacks 
Rail . 


The work was carried out under the direction of Rex 
C. Starr, then construction engineer of the company, 
who supplied the material from which this article was 


prepared. 
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Rules for Rivet-Hole Deductions 
in Tension Members 


simple Formulas for Equal-Stress and Equal-Area 
Methods Derived—How They Compare 
in Practical Application 





By Victor H. COCHRANE 


Consulting Engineer, Tulsa, Okla. 


“T°HERE has recently been considerable discussion in 

regard to the proper deductions for staggered rivet 
holes in tension members, but it appears that no satis- 
factory conclusions have been reached. The writer de- 
vires to make some further observations on the subject, 
in the hope that the definite and simple working rules 
proposed herein may aid in securing general acceptance 
af the method of fractional deductions. 
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actional rivet hole ded § p Ste 
is less than that required for zero deduction. It will 
be shown that this can be done with equal facility by 
either method; a simple formula can be written in 
either case, a single diagram will suffice for any and all 
sizes of rivets, and if desired the deductions may be 
found by a simple graphical method. 

Consider first the equal-area rule. In Fig. 1 the net 
section along the diagonal is /g* + s* — h, in which 
g is the gage, s the stagger and A diameter of rivet_ 
holes. If the net area of the transverse section ABE 
is equal to that of the diagonal section ABCD, it is evi- 
dent that this quantity must be equal to g, whence 


s= V2gh + ht (1) 


This is the well-known formula given in handbooks 
to show the relation between s and g required to main- 
tain net section. On the basis of the fractional-hole 
method of computing the allowance for staggered rivets, 
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as advocated by T. A. Smith and Professor Young, the 
value of s given by Eq. (1) is that value for which 
no deduction from the transverse section is to be 
made. 

It can be shown that under the equal-stress hypoth- 
esis Eq. (1) gives that value of s for which the deduc- 
tion is half of a rivet hole, instead of zero as in the case 
of the equal-area rule. 

Let w be the width of strip to be deducted from the 
transverse section on account of a staggered rivet hole. 
It is evident that when s is equal to zero, the width w 
is equal to h. As s increases, w decreases, slowly at 
first and then more rapidly. It seems reasonable to as- 
sume that the decrement of w, as s increases, varies as 
the square of s, hence we may write 


wu h cs", (2) 
in which ¢ is a constant. 
‘e if in accordance with the above assumption 


ite h/2 for wand \/2gh | kh’ for s in Eq. (2), 
the equation 


h/3 h ce (2gh | i’), 


w h— 4g + 2h 
e term 2h in the denominator is comparatively 
may for practical purposes simplify the above 
y omitting it, thus reducing the equation to 
h 3’ ; 

_— a 4g (3) 
rmula gives the width to be deducted on ac- 
a staggered rivet and it is recommended for 
use. Although much simpler than Professor 
formula, or the substitute therefor proposed 
riter in your issue of July 6, 1922, it gives 
a remarkably close agreement with the so- 
eoretical formula as derived by Professor 


ding in a similar manner the equal-area rule 
e following formula for fractional dedue- 


s 


w h 8g 1h 


EEUU eeeNStituting for h in the denominator of the last 


term an average value of 1, we have 


w h 24 +1 (4) 

This is the fecrmula proposed for use in making frac- 
tional deductions by the equal-area rule. 

Comparing equations (3) and (4), it will be seen that 
they give practically the same deductions for small 
values of s; but as s increases, the negative term in- 
creases almost twice as fast in the equal-area formula 
as in the equal-stress formula. Either formula will give 
consistent results. The maximum difference in the 
deduction for one hole by the two formulas is nearly 
half a rivet hole, but it will usually be less than 
this. 

The width w to be deducted in any case can be deter- 
mined by a simple graphical method. Thus in Fig. 2 
the shaded strip w, is the deduction for the rivet having 
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stagger s, and gage g,. The width w, is that portion 
of the diameter h intercepted by an arc of radius 2g, in 
the position shown. Fig. 3 shows a similar construction 
for the equal-area method, the arc being concentric with 
the last rivet and having a radius equal to g + 4h. 

A single diagram giving values of the last term of 
formula (3) or (4), the decrement of h, will suffice for 
any diameter of rivet, thus making the method of frac 
tional deductions more convenient in practical use than 
if a separate diagram were required for each size 
of rivet. 

Some examples will now be given showing the differ- 
ence in net section by the two rules, using equations 

' (8) and (4) to compute the deductions. 

First take the case of a 12 x 3-in. plate having two 
rivet holes on a transverse line, located 14 in. from 
each edge, with a staggered rivet on the center line. 
Assuming {-in. rivets, hk is equal to 1. The gage g is 
equal to 4.5 in. The maximum deduction along the 





















































FIGS. 2 AND 3—RIVET-HOLE 


DEDUCTIONS BY GRAPHICS 
transverse line —= 2h — 2. The following table shows 
the deductions along the zigzag line through the stag- 
gored hole for various staggers; also the difference in 
net areas exnvessed as percentages of the gross area: 


Deductions Along 


Zigzag Line Maximum 
Computed by Deductions By Differences 
Stagger Equal- Equal- Equal- Equal- Width Per Cent 
5 an Stress Area Stress Area in Of Gross 
Inches Formula Formula Method Method Inches Width 
1.0 0.94 0.90 2.88* 2.80 0.08 0.6 
1.5 0.87 0.78 2.74 2.56 0.18 1.5 
2.0 0.78 0.60 2.56 2.20 0.36 3.0 
2.25 0.72 0.49 2.44 2.00 0.44 3.7 
2.5 0.65 0.38 2.30 2.00 0.30 2.5 
3.0 0.50 0.10 2.00 2.00 
3.5 0.18 0.00 2 00 2.00 
4.0 0.11 0.00 2.00 2.00 
* 1.00 -+ 0.94 + 0.94 = 2.88 


In this case the maximum difference is 3.7 per cent 
of the gross section, 
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Consider row ‘the built-up section shown in Fig. | 
By the equal-stress formula (3) the net section is ec 
puted thus: 
Gage Stagger 

g 8 


ee 





Angles, (2.x 14—0.73) x4x4.......... 4.2459 


30 in. x 3 in. 


plates, First hole 13—O 1,125 
2 3 do.—1} 
and 34 3 do.—0 69 
or | ee do.—0 1.125 
5 3 do.—0 45 0.675 
5 0 do.—0 1.125 
5 3 do.—0.45 0.675 
53 0 do.—0 1.125 
5 850x%x2 sieetinioniads 8 78 sq in 
18 in. x } in. plates 3.60 x}x2 3.60 sq.in 
re a oe nee are a be 16.62 sq.in 


Net section, 82.0—16.62 = 65.38 sq.in. 


By the equal-area formula (4) the deductions are as follows: 


Angles... 4 04 sq.in. 
30-in. plates 7.66 sq.in. 
18-in. plates 2.86 sq.in 


14.56 sq.in. 


67.44 sq.in. 


Toral 
Net section 







Hence the difference in net section as computed by 
the two formulas is 2.06 sq.in., or 24 per cent of the 
gross section. 

The equal-area rule as generally applied requires no 
deduction if the stagger is as great as \V/h® + 2gh, but 
for any lesser stagger a full hole must be deducted. On 
this basis the deduction would be as follows: 





Angles, 8 holes out 4.50 sq.in. 


30-in. plates, 12 holes out... 10.12 sq.in. 
18-in. plates, 8 holes out 4.50 sq.in. 
GAORE ergs ee S : 19.12 sq.in. 


This is a greater deduction than that obtained by 
either of the fractional-deduction formulas. This shows 
the importance of making fractional deductions rather 
than counting out the entire hole or none. 

The differences in results by formulas (3) and (4) 
are so small that there seems to be no prospect of con- 
clusively establishing by experiment the correctness of 
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FIG. 4—BUILT MEMBER—-A COMPLEX CASE 
OF COMPUTING NET SECTION 


either formula as compared with the other. The equal- 
stress rule is preferred by the writer because it has 
some theoretical basis and is somewhat more conser- 
vative than the equal-area rule. On the other hand it 
requires much less reduction of area, or much smaller 
staggers for the same reduction, than does the com- 
mon rule requiring 30 per cent excess diagonal area 
for equal transverse and diagonal strength. 
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ENGINEERING LITERATURE 


A REVIEW OF BOOKS 


A Notable Work on Tunneling 


By CLIFFORD M. HOLLAND 


Chief Engineer, New York-New Jersey 
Vehicle Tunnel Commissions 


SHIELD AND COMPRESSED AIR TUNNELING—By B. H. M. 
Hewett, M. Am. Soc. C. E., M. Inst. C. E., Director, Jacobs & 
Davies, Inc., New York, Consulting Enginee rs, sometime engi- 
neer on the construction of the Central London Railway, of 
extensions to the City & South London ay ay, of the Hudson 
River Tunnels for the Pennsylvania R.R., New York, and of the 
Laxaxalpam Aqueduct Tunnels for the Mexican Light & Power 
Co., in the State of Puebla, Mexico; and S. Johannesson, M. Am. 
Soc. Cc. E., sometime engineer on the construction of the Isling- 
ton extension to the City & South London Railway, of the Penn- 
sylvania Railroad Tunnels, New York, and of the Manhattan 
Elevated Railroad improvements and extensions for the Inter- 
borough Rapid Transit Co., New York. New York and London: 
McGraw-Hill Book Co., Inc. Cloth; 6x9 in.; pp. 465 
“Shield and Compressed Air Tunneling” deals with 

the difficult work of tunneling through soft or water- 
bearing ground by the use of the shield with or without 
compressed air. The authors are qualified by years of 
experience on this sort of work to handle the subject 
adequately, and they are to be congratulated both as 
to the plan and scope of the book and on their close 
adherence to their subject. They have amplified many 
points in regard to which information heretofore has 
been meager, and have endeavored to put shield tunnel- 
ing on a “rational” basis and to eliminate as far as 
possible the many indeterminate factors that enter into 
tunnel design and construction. The volume presents 
many details of tunnel construction which up to the 
present time have been entirely omitted from the books 
on this subject. The text is very clear; the thoughts 
of the writers come easily, and the diction is unusually 
good; numbered paragraphs in bold face captions make 
the book easy for reference. 

The first few chapters have to do with the general 
subject of tunneling, in which is included a condensed 
history of shield-driven tunnels. Here the reader can 
obtain at a glance a brief summary of each tunnel, 
which can be amplified, if he is sufficiently interested 
by reference to the entries in the bibliography at the 
end of the book. This feature alone makes the book 
invaluable to the tunnel engineer. 

The description of the mining operations involved 
in driving a timbered heading is very clear and should 
give the neophyte a ready grasp of the detail opera- 
tions. The American and English timbering systems 
are described without unduly complicating the subject. 
The systems described are typical and sufficient for the 
information of the reader. The discussion of the size 
and shape of tunnels is noteworthy. A folder gives at a 
glance the cross sections and profiles of many tunnels. 


The treatment of the design of tunnel linings intro- 


duces much new matter which has not previously been 
available. A number of points have been raised with 
which all will not agree. The presentation of the theory 
used in the deveiopment of the formulas suffers from 
the same ailment that has affected many other books 
of similar character; that is, the authors take too much 
for granted in assuming that their readers are able to 
follow their discussion. It would be far better to omit 
the development of equations for determining bending 
moments and thrusts than to present it in such fashion 


AND A LISTING 


OF NEW PUBLICATIONS 


that the reader becomes hopelessly puzzled and must 
go elsewhere for explanation. Such developments should 
be given in their entirety or not at all. The endeavor 
to wade through an incomplete presentation, hunting 
for clues to pick up the thread of its development, not 
only irritates the reader, but beclouds the question. 

The authors assume as a basis for determining the 
external loads on the tunnel lining the full hydrostatic 
pressure with the submerged weight of the heavier 
material. The case might arise in which the material 
might not be pervious, in which event its full weight 
should be taken and the water superimposed. This will 
not affect pressures acting vertically, but it will affect 
the horizontal thrusts, according to Rankine’s theory 
of earth pressures, which they use. For example, the 
first case would apply more nearly to the material under 
the East River, while the second case probably would 
apply more nearly to the Hudson River silt. The second 
case would give larger bending moments in the struc- 
ture, depths and angles of repose remaining the sam 
in each case. The authors state that limiting value- 
of pressures have been used whenever the uncertainties 
of earth pressures have not permitted a definite value 
to be assigned. Where is there any certainty of earth 
pressures in tunneling? 

The design of a tunnel lining is very largely empir- 
ical, due to the uncertainty of loading both during and 
after construction. The authors have recognized this, 
but they very properly have emphasized the value of 
theoretical analyses based on various assumed loadings. 
These may never be realized in practice, yet they 
serve as a useful guide to obtain a consistent design. 

There are many points raised in connection with the 
design of tunnel linings with which the reviewer is 
not in agreement; for example, in discussing the unit 


stress in bolts, the authors state that the use of steel 


with high elastic limit does not decrease the elongation, 
because the modulus of elasticity is about the same for 
all grades of steel. They argue, therefore, that in order 
to keep the elongation of bolts and the deformation of 
the lining as small as possible, the maximum stress in 
the bolts should be kept low. 

It should be remembered that the function of the 
tunnel bolts is twofold: first, the bolts are used to 
draw the segments together so that the iron may be 
built to a true circle, and, second, the bolts resist 
the tendency of the ring to deform. The higher the 
initial stress in bolting, the less will be the allowable 
stress to resist deformation. If a low carbon steel is 
used, say with an initial stress due to the bolting of 
5,000 Ib., the distortion will be uniform up to an 
elastic limit say of 30,000 Ib. Now, in the case of a high 
elastic-limit steel, say with an elastic limit of 80,000 
Ib., there is an ample margin for distortion even though 
the initial boiting stress is 30,000 Ib. The use of high- 
tensile steel for the bolts, with a consequent reduction 
in diameter, permits of placing them more advanta- 
geously in the end flange and permits an initial tighten- 
ing of the bolts far in excess of anything possible with 
low-tensile steel. The more advantageous location of the 
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bolts and the higher initial bolt tightening materially 
reduce the final stresses in the cast iron, so that aside 
from the resulting saving in cost there are other decided 
advantages in the use of bolts with a high elastic limit. 

Recent experience in cast-iron tunnel building has 
emphasized the necessity of strong joints, due to the 
fact that as the iron leaves the shield it is subjected 
to eccentric loadings and conditions which cannot be 
predetermined or definitely provided for in design. In 
general, the application of formulas given in the book 
for arriving at the bolt stresses as well as the moments 
and thrusts in the tunnel lining produces results that 
diverge widely from those obtained in the detail in- 
vestigations of the lining for the design of the Hudson 
River Vehicular Tunnel. One might gain the impres- 
sion from reading the chapter on design that a sub- 
aqueous tunnel may be directly and completely designed 
by the application of a few formulas. 

Considerable space is devoted to tunnel plant and 
construction, which is extemely well handled and of 
value to the construction engineer. The data in regard 
to tunnel costs are of necessity meager, and can be taken 
only as an indication of relative costs. under similar con- 
ditions on similar work. 

The chapter on surveys contains much of value to the 
young engineer because of its many valuable lessons 
in precise surveying. Some of the methods described 
appear to be unduly complicated, but there is no ques- 
tion as to their giving correct results. The practice 
during recent years has been to simplify; for ex- 
ample, the method described in the book for throwing 
lines through a tunnel lock was not used on any of the 
rapid-transit tunnels under the East River. There the 
transit was always set up in the lock and ranged into 
line, the nearer point being immediately outside the 
lock and just within the focal distance of the transit. 
This, however, is a mere detail in survey work and is 
simply another way of accomplishing the same thing. 
The chapter on surveys is the best presentation of this 
subject that has yet come to the writer’s attention. 

The discussion of compressed-air illness contains the 
latest data on this subject. The great fund of infor- 
mation given in small space is sufficient for the 
purposes of the engineer. If the reader seeks more, he 
can refer to the medical and other works listed in the 
bibliography. 

Altogether Messrs. Hewett and Johannesson have 
rendered a service of great value to the tunnel-building 
profession. The young engineer will find the book of 
particular value, for by a careful study of its contents 
he will acquire a fundamental knowledge of many phases 
of the work hitherto known only to the experienced 
engineer. 


A Notable Regional Planning Survey 


SOUTH WALES REGIONAL SURVEY COMMITTEE: Report 
to Ministry of Health—[Among others on the committee were 
Patrick Abercrombie, Professor of Town-Planning and Civic 
Design, University of Liverpool; D. M. Jenkins, Assoc. M. Inst. 
. E., Borough Engineer of Leath; E. H. Swain, Assoc. M. Inst. 
M. E., Transport Commissioner for Wales. Edgar L. Chappell, 
of the Ministry of Health, was secretary.] London: H. M. 
Stationery Office. Paper; 6 x 9 in.; pp. 80; 3 folding maps. 3s. 
84d. postpaid. 


The committee mentioned above was created in 1920 
to report on “the distribution and location of the 
houses to be built with State aid” in the South Wales 
coal fields, with regard to: The “health and con- 
venience of the industrial population”; the physical and 
industrial conditions of the region and its probable 
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future development; and transit facilities, water . 
ply, sewerage and like services. All these things 
considered in a broad and enlightened way. Among ° 
recommendations made are: Location of future ho 
ing accommodations in groups, away from the . 
lieries, with a fast train service between housing ar: 
and industrial centers; new arterial roads, caref\ 
planned; readjustment of “local authority boundaries’ : 
a regional water-supply board to supply water in bu!k 
to local authorities; valley trunk sewers with ocex: 
outfalls; linking up of gas and electric supplies; divi- 
sion of whole region into four joint town-planning 
districts, under supervision of a single regional town 
planning board; a regional council similar to th: 
London County Council. Recreational spaces, garde: 
allotment areas, the development of Portcawl as . 
health center, bathing facilities at colliery mouths and 
steps to diminish river pollution are also advised. 

Among the representatives of 22 local governing 
bodies examined as witnesses by the committee there 
were 20 engineers. 


Electric Traction for Trunk Lines 
RAILWAY ELECTRIC TRACTION—By F. W. Carter, M.A 
M. Inst, C.E., M.I.E.E., Assoc. A.I.E.E. New York: Longmans 


Green & C London: Edward Arnold & Co. Cloth; 6x9 in 


0. 
pp. 412. $8.50 net. 


This is a textbook on electric traction for trunk line 
railways, directed especially to the electrical engineer, 
but nevertheless handling in helpful fashion some of 
the problems of electrification that concern construc- 
tion, maintenance and operation. The author has set 
himself a two-fold task: First, to discuss the methods 
of electric traction as applied to railways, and second, 
to expound methods of technical calculation applicable 
to the subject. 

After an introductory review of the state of the art, 
in the course of which American experience has been 
freely drawn upon, Mr. Carter takes up the design and 
characteristics of electric locomotives. The conven- 
tional description of types has been supplemented by 
mathematical treatment of many of the fundamental 
problems involved in the design of running gear and 
in determining the forces brought to bear on the track. 
Next are taken up the electrical and mechanical char- 
acteristics of the various types of railway motors, 
together with a discussion of their performance in 
service and of the several systems of control. 

Under “Distribution System” are discussed the 
questions of type of conductor, electrolysis, boosters, 
sectionalizing, collector-gear, and interference with 
neighboring conductors. The generating station is 
treated briefly while the substation is considered at 
length. Considerable attention is given to the mercur) 
vapor rectifier and the automatic substation. In his 
chapter on “Systems of Electrification’ Mr. Carter 
reveals himself as an out-and-out champion of direct 
current as opposed to alternating current, and the latter 
is discussed mainly to recount its deficiencies. 

A large section of the book is devoted to the mechan- 
ics of train driving, with analyses of tests that have 
been conducted both in Europe and in the United States 
to determine tractive resistance. These are discussed 
exhaustively and methods are developed to estimate 
energy consumption and motor heating under given 
tractive conditions. Mr. Carter also offers calculation 
to determine the performance of a given train wit! 
stated motor equipment to ascertain the most suitable 
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equipment for a particular service. In an appendix 
the book gives detailed characteristics and dimensions 
of thirty-two electric locomotives that have been in 
operation in England, on the continent and in the United 
States. 

For the engineer who is willing to dig inte basic 
principles and to study mathematically the fundamental 
problems of railroad electrification, Mr. Carter’s book 
will be helpful and stimulating. It is in refreshing 
contrast with the many books that confine themselves 
to a purely descriptive treatment. 


Principles of Architectural Drafting 


ARCHITECTURAL DRAWING—By Wooster Bard Field, Archi- 
tect, Assistant Professor of Engineering Drawing, The Ohio 
State University ; With an Introduction and Article on Letter- 
ing by Thomas E. French, Professor of Engineering Drawing, 
The Ohio State University. 
Hill Book Co. 


New York and London: McGraw- 
Cloth; 10 x 12 in.; pp. 161; illustrated. $4. 

The smallest engineering office and every engineering 
draftsmen have to make architectural drawings now and 
then. To such this volume will be useful for reference 
or self-instruction, besides serving its primary purpose 
in school and college work. The book will have all the 
stronger appeal to engineers because it has been pre- 
pared by professors of engineering drawing in one of 
our large universities. ; 

Commendable is the mode of approach. The first 
plate and text show simply and clearly “the two general 
methods of representing an object having three dimen- 
sions on a_ sheet of paper which has only two 
dimensions”—(1) pictorial drawing, including (a) per- 
spective, (b) isometric and (c) oblique drawings, and 
(2) orthographic projection. From this the work con- 
tinues with instruments, geometric methods, prelimi- 
nary sketches (which include pictorial drawing, shades 
and shadows and rendering), scale and detail drawing, 
the orders of architecture, the acanthus leaf and let- 
tering. The latter includes inscriptions for tablets, 
monuments, etc., a matter of occasional importance to 
engineers, although as a rule best entrusted by them to 
some specialist where rendering in harmony with other 
artistic elements of design is essential. 

Useful for those who wish to pursue the subject by 
themselves is an Outline of Study, while for those who 
wish to go still further there is a classified list of 
reference books. A glossary and an index complete the 
volume. 

Omissions from the reference list that seem to call 
for explanation are “The American Civil Engineer’s 
Handbook” (other such books are listed) and Rein- 
hardt’s “Lettering.” A book dealing with drawing for 
reproduction, or a reference to a section on this subject 
in some of the books listed, might well have been given. 
In fact, this subject deserves more than an entry in the 
Bibliography even if no more than to call attention to 
the fact that a drawing made for reproduction should 
be made with that end in view and that the end may be 
easily accomplished by following a few simple rules, 
which could be outlined in a paragraph or two. 

The lettering and the illustrations generally in the 
volume under review deserve praise. The only criticism 
we venture to make is the too extensive use of capital 
letters exclusively for long explanatory notes supple- 
mentary to the drawings. Where such notes are chiefly 
utilitarian in character, as they are in most instances 
n this book, both ease of reading and speed in drafts- 


nanship are better served by the use of caps and lower 
ase, 
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English for Engineering Students 


REVIEWED BY C. W. PARK 
Professor of English, College of Engineering and Commerce, 
University of Cincinnati 
TECHNICAL EXPOSITION: A Textbook on the Application of 

Exposition to Technical Writing, Designed for Students in Sci- 

entific, Agricultural, and Engineering Colleges—-By Karl Owen 

Thompson, A.M., Associate Professor of English at Case School 

of Applied Science, Cleveland, Ohio. New York and London: 

Harper & Brothers. Cloth; 5 x 8 in.; pp. 227. $1.75. 

Professor Thompson’s book is intended as a guide to 
the engineering or scientific student in the study and 
use of English. It is meant to be used as a textbook, 
and there is evidence throughout its pages that it has 
been developed and tested in the class room. This does 
not make the book devoid of interest to the general 
reader. For those who prefer to ignore the numerous 
exercises, there is profitable reading in the fifteen 
chapters of discussion, with their suggestive treatment 
of topics ranging from the history of language to the 
writing of specifications. 

The author has chosen to treat much of his material 
broadly and abstractly, on the theory that specific ex- 
amples are best obtained from current issues of tech- 
nical periodicals. This view finds justification in the 
fact that numerous engineering colleges use such 
journals in the class room as a source of fresh illustra- 
tions and as an exemplification of standard practice in 
the presentation of technical matter. Perhaps out of 
a spirit of neutrality, the author has refrained from 
making reference to specific technical journals and has 
left his questions and exercises general. If there is any 
considerable defect or incompleteness in the book, it is 
in this respect. Without unduly lengthening the 
volume, the author might have cited concrete examples 
illustrating how journalistic matter drawn from such 
sources could most effectively be used as an accompani- 
ment to the discussion of general principles. Where 
special types of writing are discussed, such as the 
business letter or the advertisement, the illustrations 
are adequate and effective. 

In the main discussion there is much to commend this 
book both to the college student and to the older reader 
who wishes to “brush up” on his English by a process of 
self-instruction. From the standpoint of either, the 
book is a comprehensive review of the various types 
of scientific and practical writing and of the rules and 
principles most often used. As the title indicates, the 
discussion is limited to “Exposition,” but since this 
form of composition is employed in every variety of 
technical writing, the range of the book does not suffer 
by reason of this limitation. The book covers the funda- 
mentals of word study, grammar, punctuation and 
rhetoric, with emphasis upon definition and analysis. It 
deals with such types of exposition as translations, 
paraphrases, summaries, reviews, speeches, letters, 
articles, advertisements, reports, specifications, con- 
tracts, and statistics. The book itself is a good example 
of exposition. Especially when one considers the scope 
of its contents and the resulting necessity for a brief 
instead of a detailed discussion, one 1s impressed by the 
judicious selection of standard material covering each 
topic, and the clear, succinct manner in which the 
various topics are treated. 

Mechanically, the book is well put together. One 
error in printing should be noted, since it confuses the 
identity of a man who has written a particularly use- 
ful book on English for engineers. The name at the 
bottom of page 92 should be “W. O. Sypherd” instead of 
“W. O. Shepherd.” 
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A Field of Higher Mathematics 


REVIEWED BY GEORGE PAASWELL 
Construction Engineer, New York City 
VECTOR CALCULUS WITH APPLICATIONS TO PHYSICS— 

By James Byrne Shaw, Professor of Mathematics in the Uni- 

versity of Illinois. New York: D. Van Nostrand Co. Cloth; 

6 x 9 in.; pp. 314; illustrated. $3.50 net. 

This book treats of a mathematical method that is of 
growing importance to both pure and applied math- 
ematics. It is essentially a text for graduate students 
of mathematics and proves to be a sincere attempt to 
render service in the solution of the many important 
problems of physical research. 

For the student the arrangement of the contents 
seems to meet the requirements of good pedagogical 
practice. An excellent historical introduction is fol- 
lowed’ by both mathematical and physical definitions 
and includes many well-chosen problems. The author 
gives with clearness and with brevity the applications 
of vector analysis to geometry and to the study of the 
fields of force. 

The treatment of quaternions effectively introduces 
the reader to Hamilton’s brilliant conception. Aside 
from its practical importance, the method is exceedingly 
interesting reading for its originality. How our math- 
ematical ancestors would marvel at the applications of 
the imaginary functions—termed by them the impos- 
sible quantities! The properties of space are placed 
in brief symbolic form and the theorems of spherical 
geometry and trigonometry are compacted into symbols 
with a simplicity that amazes one familiar with the 
usual school treatises. 

Those interested in the theory of surfaces and 
hesitating to take up the existing treatises on differen- 
tial geometry or on the more complex differential 
equations will find the vector calculus of readier com- 
prehension in the application to such theory. 

There is rather complete vector treatment of the math- 
ematical theory of elasticity and of hydromechanics, 
subjects of enduring importance. 

Vector calculus is exceedingly rich in its applications 
to electrical phenomena but lean in its applications to 
structural research. The civil engineer must bear the 
onus of the blame for this condition. His indifference 
to higher mathematics is proverbial. Nevertheless, the 
text could have proved of great service to engineers 
had it analyzed more fully the practical problems of 
elastic research and dilated in greater detail upon the 
simpler phases of the vector calculus, such as the study 
of force polygons, influence lines and the like. There 
are, again, complicated metheds of frame analysis that 
should receive simpler treatment through use of the 
vector calculus. The nucleus of all such analysis is 
contained in the text, but there are few engineers with 
either the patience or the desire to expand such nuclei. 
It seems that all advances towards a liaison between 
engineering analysis and the higher mathematics must 
be made by the mathematician. 

The text is not unreasonably difficult to follow for 
those mathematically interested, and aside from the 
practical import of the subject it constitutes an excel- 
lent discipline in forming pictures of space properties 
in a novel symbolism. 

Those interested in the theory of general relativity 
will note with disappointment that no attempt has been 
made to discuss the tensor calculus of Einstein, nor 
is any mention made of the absolute calculus. This is 
all the more unfortunate since these studies remain 
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buried in the proceedings of the foreign scic: 
societies. 

Professor Shaw is to be congratulated upon the | 
lication of so teachable a text, one that is certai 
prove helpful to the student. The engineers who 
bring themselves to the point of reading it will {9 
mnch enjoyment and some profit. 


Garden City Theory and Practice 
swe THEORY AND PRACTICK—By W. R, Lethaby, G g 
Pepler, Sir Theodore G. Chambers, K.B.E., Ray —y Un wir 


oJ R. L. Reiss. Edited with an Introduction by Cc. 


Pp 
: Benn Brothers, Ltd. Pee 


—_ Cloth; 5 x 7 in.; pp. Tee. ma 

The fact that within two years all municipalities of 
20,000 population and more in Great Britain must 
prepare “town plans” and the consequent desirability 
of stimulating and directing discussion “about towns 
and their planning” is given in Mr. Purdom’s Introduc- 
tion as a reason for publishing this book, which is 
designed “to appeal to the ordinary reader.” Continu- 
ing he says: “For the purpose of definition the town 
idea which is implicit in the term ‘garden city’ has 
been employed as the basis of discussion.” 

A garden city, the collaborators agree, is a complete 
social and industrial municipal unit, including within 
its geographical limits not only parks but also a per- 
manent agricultural belt, the whole carefully zoned 
[although that word is used rarely if at all in the book—. 
there is no index] into use districts. Other essential 
features of the garden city are ownership of the entire 
area by or in trust for the community; local industries 
for all the residents and local residences for all the 
workers; and complete recreational, educational and 
other social facilities within the city limits. To in- 
crease these and the other features “implicit in the term 
‘garden city’” it is essential that the size of each 
garden city, both in area and population, be large 
enough but not too large to ensure a self-contained unit. 

The subdivisions and authors are: “The Town Itself: 
A Garden City is a Town,” by Mr. Lethaby; “The 
Town Plan—planned for industry and healthy living,” 
by Mr. Pepler, president Town Planning Institute; 
“The Town and the Best Size for Good Social Life—of a 
size that makes possible a full measure of social life, but 
not larger,” by Mr. Unwin, author of “Town Plan- 
ning in Practice”; “The Town and Agriculture—sur- 
rounded by a permanent belt of rural land,” by Mr. 
Chambers, chairman, Welwyn Garden City., Ltd.; “The 
Town and Land—the whole of the land being in public 
ownership or held in trust for the community,” by Mr. 
Reiss, chairman, Executive Committee, Garden Cities 
and Town Planning Association. 

The authors deal chiefly with utopian theories and 
desires, except for (1) the data about Letchworth and 
Welwyn, the only towns that the authors present as 
garden cities actually in existence; and (2) an earnest 
attempt by Mr. Unwin to discuss in a practical way 
the optimum size for a city. 

Mr. Unwin’s chapter and the value of the whole 
book as a brief, readable, up-to-date presentation of 
the garden city in theory, with some illustrations from 
practice, warrant recommending the volume to all who 
are interested in city planning. Some of the principles 
advocated are applicable to replanning work and to lay- 
ing out additions to existing towns, while all are entitled 
to serious consideration in connection with planning 
new towns—particularly industrial communities. 
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Kthics of the Professions and of Business 


Engineers seem to agree that if their calling is to 
io aceorded the status of a full-fledged profession it 
must set up and enforce certain standards of practice 
venerally understood under the term “code of ethics”; 
and several such codes have been adopted by profes- 
sional societies. Many engineers however are not thor- 
oughly clear as to the scope of a code of ethics and as 
to the spirit that breathes life into it. 

Everyone interested in the subject will be glad, there- 
fore, to know that the American Academy of Political 
and Social Science devotes most of the May, 1922, num- 
ber of its Annals (Philadelphia; $1 a number) to a 
series of contributions on “The Ethics of the Profes- 
sions and of Business.” The discussions cover every 
profession and several departments of business. Some 
of them are very practical indeed and describe not only 
the development of the codes, but also the measures 
provided fér their enforcement. 

After an introductory section on the significance of 
ethical codes for the professions, there are considered, 
in detail, those of lawyers, doctors, engineers, architects, 
teachers, librarians, ministers, social workers, journal- 
ists and accountants. Commercial and business ethics 
are then discussed by representative business men who 
are looking ahead to the day when business may win 
for itself a professional standing. 

The engineers who have contributed are Morris 
Llewellyn Cooke, consulting engineer; Calvin W. Rice, 
secretary, American Society of Mechanical Engineers; 
Frederick Haynes Newell, consulting engineer; Carl 
Hering, consulting engineer; H. W. Clausen, treasurer, 
American Association of Engineers; William J. Wilgus, 
consulting engineer, and A. G. Christie, professor of 
mechanical engineering at Johns Hopkins University. 


PUBLICATIONS RECEIVED 


New Books and Revised Editions 


THE ALASKAN ENGINEERING COMMISSION: Its History, 
Activities and Organization—By Joshua Bernhardt—lInstitute 
for Government Research); Service Monographs of the United 
States Government No. 4. New York and London: D. Apple- 
ton & Co. Cloth; 6 x 9 in. $1. 


A review of the history and activities of the organization that 
has been carrying on the location, construction and operation of 
the government railroads in Alaska, together with the collateral 
operation of coal mines, docks and power plants, 


bELT CONVEYORS AND BELT ELEVATORS—By Frederic V. 
Hetzel, M.A.S.M.E., Member Franklin Institute of Pennsylvania, 
New York: John Wiley & Sons, Inc. Cloth; 6 x 9 in.; pp. 
333; halftones and line cuts, London: Chapman & Hall, Ltd. 
$5 (25s. net). 


THE BUILDING LABOR CALCULATOR—By Gordon M. Tam- 
blyn. Denver, Colorado: GM. Tamblyn. Flexible binding, 
containing 58 loose-leaf sheets. $5; monthly service $5 extra. 


CEMENTS, LIMES AND PLASTERS: Their Materials, Manu- 
facture and Properties—By Edwin C. Eckel, C.E., Affiliate 
Am. Soc, C.E.; Fellow, Geological Society of America. 

York: John Wiley & Sons, Inc. Cloth; 6 x_9 in.,; Pp 
halftones, tables and line cuts, London: Chapman 
Ltd. $6.50 net. 


\ COURSE IN ANALYTICAL GEOMETRY—By Paul P. Boyd, 
Head, Department of Mathematics, University of Kentucky. 
J. Morton Davis, Professor of Mathematics, Un veraity. of Ken- 
tucky; Elijah L. Rees, Associate Professor of Mathematics, 
University of Kentucky.: New York: D. Van Nostrand Co. 
Cloth; 5§ x 8 in.; pp. 351; diagrams. $2.40 net. 


MXERCISES IN THE ELEMENTS OF DESCRIPTIVE GEOM-. 


ETRY—By Richard Shelton Kirby, C. B., Associate Professor 
of Engineering Drawing, Yale University. New York: John 
Wiley & Sons, Inc. Cloth; x 10 in.; pp. 49; diagrams. 
London: Chapman & Hall, Ltd. $1 postpaid. 


'\NCHURIA: Land of Opportunities—Compiled and published 
'y Thomas F. Logan, Inc. New York: South Manchuria Rail- 
vay Co,, 111 Broadway. Boards; 6 x 9 in.; pp. 113; half- 
nes, diagrams and a map. 


Contains chapter on railway mentioned above. 
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THE PETROLEUM 


AND ALLIED 
Natural Gas, 


INDUSTRIES; Petroleun 
Natural Waxes, Asphalts and Allied Substance 
and Shale Oil—By James Kewley, M. A. (Cantab.), F.LC 
K.C.S. New York D. Van Nostrand Co. Cloth; 5) x 84 in. 
pp. 302; line cuts. $3.50 net, 
A British book dealing with the 
ete., of the materials indicated, 
ture are freely mentioned 


origim, 
American 


characteristics, use 
materials and litera 


A PRACTICAL TREATISE ON SUSPENSION BRIDGES Thei: 
Design, Construction and Erection—By D. B. Steinman, A.M 
C.E., Ph.D.; Consulting Engineer; M. Am. Soe. C.B., M.A.R. 
E.A; formerly Professor in charge of Civil and Mechanica! 
Engineering at the College of the City of New York. With 
Appendix: Design Charts for Suspension Bridges. New York 
John Wiley & Sons, Inc London Chapman & Hall, Vimited 
Cloth; 6 x 4 in.; pp. 204; 62 line cuts and Malftones. $4 net. 


RAILROAD CONSTRUCTION: Theory and Practico—By Walter 
Loring Webb, M. Am. Soc. C.E.. M.A.R.B.A., Assistant Pro 
fessor of Civil Engineering (Railway Engineering) in th 

University of Pennsylvania, 1893-1901. New York: John Wiley 

& Sons, Inc. Flexible binding; 44) x 7 in.; pp. 845; including 

two hundred pages of logarithmic tables; halftones and lin: 

euts. $5. 


RAILROAD FREIGHT 
President Delaware & 
Southern Railway Co, 
54 x 8} in.; pp 


TRANSPORTATION—By L. F. Lores 
Hudson Co. Chairman Kansas Cit) 
New York: D. Appleton & Co. Cloth; 
771; halftones and line cuts, $5. 


Reports and Pamphlets in Various Fields 


ADMINISTRATIVE CONSOLIDATION IN STATE GOVEKN- 
MENTS—By A. E, Buck, National Institute of Public Adminis- 
tration, New York Bureau of Municipal Research. New York 
City: National Municipal League. Paper; 7 x 10 in; pp. 40, 
line cuts. 

_ Summarizes and comments on reorganization of the admistra- 

tive government of a number of states, both proposed and ac- 

complished. A revision of an earlier pamphlet. 


ANALYSES OF MINE AND CAR SAMPLES OF COAL: 
lected in the Fiscal Years 1916 to 1919—By Arno C. 
Walter A. Selvig and J. W. Paul Washington: 
Mines. Paper; 6 x 9 in.; pp. 391. 

EXCAVATING MACHINERY USED IN LAND DRAINAGE— 
By D. L. Yarnell, Senior Drainage Engineer. Washington, D. C. ; 
Bureau of Public Roads. Paper; 6 x 9 in.; pp. 49, illustrated. 
Revision of a paper first issued in 1915. Describes types. 

compares kinds of power available, and has section on analysis of 

cost data. 
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Moines: Lloyd A 
150. Se. 


Col- 
Feldner, 
Bureau ot 


SOCLETY 


1922 — Des 
Canfield, 


x 9 in.; PP 


Proceedings, 
Secretary. Paper; 6 


IRRIGATION PRACTICE AND WATER REQUIREMENTS FOR 
CROPS IN ALBERTA—By W. H. Snelson, Senior Irrigation 
Specialist. Ottawa, Ont.: Canadian Reclamation Service, Paper ; 
7 x 10 in.; pp. 59; illustrated. 


LE TUNNEL DU SIMPLON 
1898-1921. New York F. 
Bureau of Switzerland, 241 
pp. 47; line cuts. 


MASSACHUSETTS DEPARTMENT OF PUBLIC HEALTH: An- 
nual Report for the year ending November 30, 1920—Boston. 
Cloth; 54 x 9 in.; pp. 393; line cuts, 


PAVING BRICK STANDARDIZATION-—Simplified 
commendation No. 1 Paving Bricks. Washington, D. C.; 
Bureau of Standards Paper; ¢. =u 3 in: : pe. F. Se. from 
Superintendent of Documents, Washington, D. C. 

Summarizes Washington Conference of Nov. 15, 1921, called 
by the National Paving Brick Manufacturers Association under 
the auspices of the Department of Commerce. 2) Contains 
Department recommendation for reduction in number of sizes 
and varieties of paving brick in accordance with a second con- 
ference held March 27, 1922, the approval by Secretary Hoover 
being “subject to regular annual revision by similar conferences.” 


RESULTS OF SOME COMPRESSION TESTS OF STRUCTURAL 
STEEL ANGLES; Technologic Papers. Bureau of Standards, 
Washington, D. C., No. 218—By A. H. Stang, Associate Physicist 
and L. R. Strickenberg, Assistant Mechanical Engineer. Paper; 
7 x 10 in.; pp. 11; halftones and line cuts. 10c. from Superin- 
tendent of Documents, Washington, D. C. 


SANITATION OF BATH HOUSES—By William Paul Gerhard, 
Cc. E., Consulting Sanitary Expert. New York: William ‘I. 
Comstock Co., 23 Warren St. Paper; 8 x 10 in.; pp. 16; 
halftones and line cuts. 60c. 


STATE DEBTS: A Record and Analysis Compiled and Published 
by The Bank of North America, New York City—Paper; 11 x 
9 in.; pp. 74; illustrated. 
Gives gross outstanding debts by dates of issue and maturity, 
amounts, purpose and interest rate; contains summaries and 
diagrams. 


TREND OF PUBLIC ACCIDENTS IN THE UNITED STATES: 
Report of the Committee on Public Accident Statistics, Public 
Safety Section, National Safety Council, for the year 1922— 
Chicago: National Safety Council, 168 North Michigan Ave. 
Paper; 6 x 9 in.; pp. 31; line cuts, . 
Analyses and comments on 1920 figures; also gives auto- 

mobile and some other statistics for 1921, in comparison with 

similar figures for England. 


UNION SCALE OF WAGES AND HOURS OF LABOR MAY 15. 
1921: August Bulletin of the United States Bureau of Labor 
Statistics, No. 302—Washington, D. C. Paper; 6 x 9 in.; 
pp. 219. 

Besides figures of the date named for 
comparative: figures for the years 1907 to 


Sa Construction, Son Achévement, 
Dossenbach, Official Information 
Fifth Ave. Paper; 6 x 9 In; 
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LETTERS TO THE EDITOR 


This department aims to be a forum for the discus- 
sion of the views of engineers and contractors. 
The range of interest should be as wide as possi- 
ble. Contributors are, therefore, asked to make 
their letters short. 


Fire Hazard of Wood Shingles and 
Prepared Roofings 


Sir—The discussion under way in your journal dealing 
with the controversy between the fire prevention interests 
and patent roofing manufacturers and the shingle industry 
has greatly interested us. Naturally we feel that those who 
are using every endeavor to prohibit the use of our product 
for any and every purpose are quite unjustified in their 
efforts, since we feel that, generally speaking, their claims 
are based on theory rather than on actual experience and 
practice in the use of roofing materials. 

In the first place, the standards established by the 
National Board of Fire Underwriters through tests made 
at their laboratories (the Un- 
derwriters Laboratories, Chi- 
cago) are based on_ purely 
theoretical lines. The tests, 
grading the various types of 
roofing into classes A, B, and 
C, representing certain degrees 
of comparative fire-resistance, 
are made largely upon newly 
manufactured material, without 
giving consideration to the dur- 
ability of these various mate- 
rials. Evidently it is assumed 
that the various ingredients 
comprising the compounds used 
in the manufacture of prepared 
roofing material have the same 
value and durability in com- 
bination that they have sep- 
arately. But experience has 
developed that this theory does 
not hold, because under the ac- 
tion of the elements much of 
the material listed under Clas- 
sification C, of the Underwriters’ tests, has developed after 
five or more years of exposure to the weather a very definite 
fire hazard on a roof. 

There are four different grades or qualities of prepared 
roofing today: roll roofing, four-in-one shingles, standard 
shingles, and jumbo shingles, each of these four being 
given a certain classification as to fire resistiveness. Then, 
too, there are culls, or what is known as B grade prepared 
roofing, which is not included in the four above named 
grades, which is not approved as being fire resistive in 
Class C of the Underwriters’ rating. The Red Cedar 
Shingle is graded also in seven standard grades, as follows: 


in., 16 in. long 
in., 16 in. long 
in., 16 in. long 
in., 16 in. long 
in., 18 in. long 
in., 18 in. long 
in., 24 in. long 


Star A Star 6 butts measuring 2 
Star A Star 5 butts measuring 2 
Extra Clears 5 butts measuring 2 
Perfects 5 butts measuring 2 
Eurekas 5 butts measuring 2 
Perfections 5 butts measuring 2} 
Royals 4 butts measuring 2 


These represent the seven grades of shingles manufac- 
tured today, none of which grades includes culls. Each of 
these grades has a different degree of fire resistance, largely 
dependent upon the nature of the grain. 

The four grades Star A Star 6/2, Star A Star 5/2, Extra 
Clears 5/2, and Eurekas 5/2 contain what is commonly 
known as slash grain material, in different percentages. 
Slash grain shingles cannot be depended upon to remain 
flat, because with varying moisture there is a tendency to 


—— 
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curl and so lift their corners from the body of the roof at 
they cause open spaces under the shingle, in which sg; 

at times may light and, fanned by a stiff breeze, ignit, 
shingle. 

The grades called Perfects, Perfections and Royals . 
tain edge grain material, because of which atmosp! 
changes in no way affect the flatness of the shingle on the 
roof and do not cause turning up of the corners with the 
possibility of holding sparks in spaces. These shingles haye 
a degree of fire resistance required in semi-congested «jis. 
tricts in large residential areas. The 18-in. shingles, being 
somewhat thicker at the thick end, have an increased fire 
resistance, and so in proportion do the 24-in. shingles, which 
are 4 in. thick at the thick end. This comparative {ire 
resistance of the wooden shingle has never been taken into 
consideration by the fire prevention fraternity, who have 
maintained that all shingles, whether thick, thin, flat grain 
or edge grain, are “the greatest fire menace of the day.” 

It has been our experience, as well as the experience of 
many of the best-known and most reliable builders of the 
country, that a good grade of red cedar shingles carries 
with it a degree of fire resistance equal to if not more than 
that of other roofings theoretically given a classification in 
Class C, Underwriters’ rating. The species of wood made 


, 


ONE VIEW OF THE ATLANTA CONFLAGRATION 


into shingles are red cedar, redwood, yellow pine, cypress, 
white cedar, white pine, and oak. In quality the red cedar 
shingle represents approximately 85 per cent of the total. 
In years past the white cedar shingle was used largely in 
the North and Middle West, while the yellow pine shingle 
was used to a great extent on cheaper construction in the 
southern and eastern States. The action of these species 
of roofs varies materially, and while we do not wish to enter 
into any discussion of the comparative value of shingles 
made from these various species, the fact that red cedar 
shingles are the ones largely used at the present time would 
seem to indicate that their suitability and adaptability to 
roofs needs no argument. 

The statement made by the Underwriters that “wood 
roofs are the chief sources of conflagrations” is very much 
exaggerated, as statistics of the great conflagratiors of our 
age will bear out. We cannot agree that wooden shingles, 
more than any other Class C roofing, as dictated by the 
Underwriters, are responsible for what conflagrations may 
have been recorded as caused by wooden roofs, for most of 
our conflagrations in the past have covered the congested 
or business districts of our larger cities, and those which 
can be at all attributed to the wooden roofs have occurred 
in the southern states, where red cedar shingles do not 
predominate. 

The fact that many of our older communities have roofs 
which have been in place for 35 years or more and are in 
excellent condition should not be overlooked as evidence of 
the durability of the wooden roof. The fact that shingle 
roofs predominate in residential districts throughout the 
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suntry should also be taken into consideration when we 

iake the statement that there are fewer fires on roofs 
vhich are covered with material other than wooden shingles. 

The guaranteed life of prepared roofing does not exceed 
15 vears and were the roofs in North America now covered 
vith wooden shingles covered with prepared roofing, 15 
vear old or more, the fire hazard presented by these roofs 
would be something appalling. From this analysis, it is 
clear that the comparison made by fire preventionists and 
prepared roofing manufacturers with their own new roofings 
against an old shingle roof is not only unfair, but an 
unreasonable comparison. The Red Cedar Shingle Associa- 
tion has made many public tests at different points about 
the country which have proved that the fire hazard of a 
good shingle roof as compared to that of many of the 
products of prepared roofing manufacturers is far less. 
Many of these tests have shown that a fire brand has burned 
out on a new shingle roof where it has completely consumed, 
not only the roofing material, but the boarding underneath 
the same, of a prepared roofing product. 

The Red Cedar Shingle Association feels, and is justified 
in so doing, that the fire underwriters are very much biased 
in their attitude toward our product and other products of 
wood, and are unreasonable in not classifying certain 
grades of our material in Class C roofing specifications, in 
which they classify certain grades of prepared roofing, 
which carries a very plainly evident fire hazard. If wooden 
shingles, as a class, carried the fire hazard that the fire 
underwriters claim, it is sufficient to prohibit their use 
entirely in certain communities, and it is quite illogical for 
them not to differentiate more between the rates charged 
for Class C roofing as against those charged for houses 
covered with wooden shingles, for these rates now vary 
from 5 to 10 cents in different localities. 

Referring to the communication from the National Board 
of Fire Underwriters printed in your Aug. 3 issue, p. 201, 
which makes particular reference to the Atlanta conflagra- 
tion: It is easy to prove anything by photographs. The 
view herewith shows a photograph taken just one block south 
of the house illustrated in your magazine, where the hazard 
was just as great. All roofs shown in this photo are covered 
with wooden shingles. 

R. S. WHITING, 
Sec’y, Shingle Branch, 
West Coast Lumbermen’s Association. 
Seattle, Wash., Oct. 5. 





Hydraulic Jump Formulas 


Sir—In a letter in your issue of June 1, p. 923, Karl Ken- 
nison quotes a simplification of the Unwin formula, which 
he finds convenient and accurate enough in practice. He 
may be interested in my way of using the Unwin formula 
itself, which I find more convenient than his approximation. 

Substituting h, for V.*/29, the Unwin formula becomes 


4h,d,; — d.(d, 4 d,) 


To solve this:—mentally multiply by 4 either A; or d,, which- 
ever is more convenient; reverse the slide of a slide rule 
and bring this product against the other quantity, that is 
bring them together under the cursor; then if we move the 
cursor, any other pair of readings simultaneously under 
the cursor multiplied together will give the same product; 
and if we move the cursor till we find such a pair of read- 


ings whose difference = d,, then the smaller of these two ~ 


readings will — db. 

Thus, if in an example h, = 1.83 and d, = 0.75, we have 
lo set 3 against 1.83 we shall then find that 2 comes against 
2.75, so that d, = 2. 

Incidentally, the slide rule can be used in similar ways 
to solve any quadratic or cubic equation. 

Another adaptation of the Unwin formula can be used 
\o give the discharge; but the difficulty of measuring depths 

! water ateurately makes it rough 


The Unwin formula referred to by Mr. Kennison and 
adapted in two ways above applies to standing waves on 
smooth level floors. 

As far as concerns roughness, such observations as | 
have been able to make seem to indicate that calculation by 
the formula allows for total loss in the wave, and that any 
increase of friction loss is balanced by a decrease of eddy 
loss in the stream. 

But the said formula is a simplification of a fuller form 
containing a term, the drop of a sloping floor in the length 
necessary to complete the wave. No data that I have seen 
make it possible to deduce what length of floor should be 
taken into account. Can any reader of your paper help to 
fill this gap in our knowledge. 

E. S. LINDLEY, 
Research Section, Punjab Irrigation Secretariat. 
Simla, India, July 29. 





Industrial Sites and Transit Facilities 


Sir—Referring to the letter of L. J. Carmalt in Engi 
neering News-Record for August 24, 1922, p. 327, entitled 
“Economics of Selecting Industrial Sites,” he truly states, 
“Freight transportation facilities are generally well studied 
out but those for passengers are rarely given any atten 
tion.” There is a glaring example of this oversight right 
here in the city of Buffalo. Many members of the American 
Society of Civil Engineers will remember the Pan-American 
Exposition in 1901. After the closing of this exposition. 
instead of devoting the entire site to residential purposes, 
for which it was ideally suited, a large portion was built 
upon by industrial concerns, the largest being the Pierce 
Arrow Automobile Co. The vacant land north of the ex 
position grounds was covered by other manufacturing plants 
consisting of the Curtiss Aeroplane & Motor Corp., foun 
dries, a large lumber-yard and smaller plants. 

Situated farther north is the town of Kenmore, a resi- 
Gential suburb of Buffalo. The building of manufacturing 
plants in the very heart of a residential district can almost 
be classed as a calamity, when other sites just as good are 
available. 

Again quoting Mr. Carmalt, “If the workmen have to 
spend an extra half hour, or pay an extra fare, ete.” This 
is what many of the employees have to do who live on the 
east side of Buffalo. In many cases an hour each way is 
required to go to and return from work. 

The building of these plants separates two desirable 
residence districts. It is necessary to cross the plant sites 
twice daily, creating an everlasting inconvenience. 

Where there is a mixed residential and industrial traffic 
street cars cannot be kept so clean as would be desirable 
because of the need for so many workmen traveling in their 
working-clothes. To avoid this, a trial was made in 
Pittsburgh of separate cars for women, with double fare, 
but this plan did not prove practicable. 


Buffalo, N. Y., Sept. 7. EMILE Low. 


Too Many Asphalt Grades 

Sir—In an editorial in the Sept. 23 issue of Engineering 
News-Record, p. 502, you ask, “Are highway engineers in- 
sisting upon too great refinement in their specifications for 
road work?” Every highway engineer who has thoroughly 
studied the subject and is fair-minded will, I believe, answer 
that question affirmatively. 

With the enormous paving program which confronts the 
United States it is high time that the subject of standard 
izing asphalt paving specifications be given full considera- 
tion, particularly as to the hardness requirement. By al! 
means let us return to sanity by establishing a compara- 
tively limited number of degrees of hardness. The national 
societies and associations whose function it is to standardize 
such specifications can do a great service to all concerned 
by so doing. 

JAMES M. OWENS, 
Highway Engineer, Board of Public Works. 
San Francisco, Oct. 16. 
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Highway Research Board to Hold 
Second Annual Meeting 


The Advisory Board on Highway Re- 
search of the National Research Counci,] 
of which Dr. W. K. Hatt is director, 
will hold its second annual meeting at 
the headquarters of the National Re- 
search Council, 1701 Massachusetts 
Ave., Washington, D. C., Nov. 23 and 
24. On the morning of the first day 
committee reports will be presented 
on economic theory of highway im- 
provement, T. R. Agg; structural de- 
sign of roads, A. T. Goldbeck; road 


materials, H. S. Mattimore; traffic 
analysis, G. E. Hamlin; highway 
J. G. McKay; maintenance, 


finance, 
W. H. Root; ways and means, C. J. 
Bennett. 

The evening session will be devoted 
to technical papers and discussions and 
plans for the future. 

For Nov. 24 visits of inspection to 
points where research work is in prog: 
ress by the U. S. Bureau of Public 
Roads and the Bureau of Standards 
have been arranged. 





Leader of Good Roads Advocates 
in Senate Is Defeated 


Senator Charles E. Townsend, of 
Michigan, chairman of the Senate Com- 
mittee on Post Offices and Post Roads, 
leader of the good roads advocates of 
the United States Senate, and author 
of federal-aid road legislation, was de- 
feated for re-election in the general 
election held Nov. 7. His successor is 
a Democrat, the first the State of 
Michigan has had in seventy years. 

The original Federal-Aid Road Act 
whereby a partnership between the fed- 
eral government and the states in 
building roads on a basis of profit-shar- 
ing was established was enacted in 
1916. This bill covered a five-year con- 
struction program. When the last of 
the allotments were made under the 
1916 act additional legislation was 
sought. Against a great deal of oppo- 
sition Senator Townsend succeeded in 
carrying through legislation for appro- 
priations for 1921, 1922 and 1923, so 
that federal aid in the construction of 
highways could be continued. 





Baltimore Adopts One-Branch 
City Council Plan 


A one-branch city council of 19 mem- 
bers in place of the present two-branch 
council with a total of 39 members was 
adopted by the voters of Baltimore, 
Md., Nov. 7, by a vote of about 69,000 
to 33,000. Three councilmen will be 
elected from each of the six districts, 
and a president will be elected at large. 
Salaries of councilmen will be increased 
from $1,000 to $1,500, making a total of 
$29,500 against $55,250 under the pres- 
ent plan, besides which one set of 


clerks will be eliminated. 
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General Election Favorable to Bond Issues 
Involving Construction Work 


New Jersey $40,000,000 Road and Bridge Issue Wins—Election 
Results From a Number of States 


Outstanding features in the election 
held Nov. 7 of interest to engineers and 
contractors were the general favorable 
vote given bond issues for public works 
improvements, the comparative scarcity 
of large issues, and the almost universal 
approval of bond issues involving con- 
struction of schools. Though few high- 
way bond issues were voted upon, it is 
interesting to note that the largest 
among them—a $40,000,000 issue in the 
State of New Jersey for roads and 
bridges—barely received a favorable 
vote. The unofficial majority cast for 
the New Jersey bond issue was 14,000, 
which is considerably under the vote 
cast for successful candidates. 

The New Jersey bond issue makes 
available $5,000,000 per year for the 
completion of the state highway system 
as laid out, and $3,000,000 per year for 
necessary bridges. Thus a five-year 


Steinmetz Runs Ahead of Ticket 
in State Engineer Race 

According to unofficial returns, 
Charles P. Steinmetz, Socialist-Farmer 
Labor candidate for state engineer of 
New York, ran far ahead of his ticket 
in the election held Nov. 7. It is esti- 
mated that he received at least 200,000 
votes not credited directly to the gen- 
eral Socialist or Farmer Labor vote. In 
the five boroughs of New York City he 
ran only about 75,000 votes behind the 
Republican candidate, though the 
Democratic candidate received about 
double the votes cast for the Republican 
candidate. In Schenectady, Mr. Stein- 
metz’ home precinct, many Republicans 
and Democrats laid aside their political 
convictions and voted for him. In many 
of the up-state precincts the same thing 
happened. 


A.S.T.M. 1923 Meeting Announced 


The executive committee of the 
American Society for Testing Materials 
has voted to hold the 1923 annual meet- 
ing of the society at Atlantic City, 
N. J., in the latter half of June, pro- 
vided satisfactory arrangements can be 
made for the meeting. Two dates of 
meeting are tentatively under consider- 
ation, the first during the last week of 
June, that is, from June 25 to 29, the 
second immediately following the meet- 
ing at Atlantic City of the American 
Railway Association which is customar- 
ily held from Thursday to Wednesday, 
about the middle of June. It is stated 
that the executive committee has the 
matter of rotation of annual meetings 
in different parts of the country under 
careful consideration, and in the mean- 
time deems it desirable to adhere to the 
existing policy with respect to meetings. 








construction program is provided. Ap 
proximately 375 miles of the state high- 
way system as laid out previous to th: 
last session of the New Jersey Legis- 
lature are to be completed. A perma- 
nent type of surfacing will be laid. A 
sinking fund secured from a general 
levy of one mill will provide money with 
which to pay the interest on the bonds 
and finally retire them. 

Colorado also voted favorably for 
bonding itself for the construction of 
highways, a $6,000,000 issue having 
been authorized. These bonds are to 
run for nineteen years and funds for 
interest and principal will come from 
motor vehicle license fees. Yearly ap- 
propriations of $1,500,000 will be made 
from this issue, providing a four-year 
construction program. As _ provisions 
have been made for road work in the 
1923 budget, the $6,000,000 will not 
become available until the succeeding 
year. 

Of chief interest among constitu- 
tional amendments is a proposed act 
(which was defeated) empowering the 
State of California to create a board 
which would authorize the issuance of 
bonds to develop and distribute water 
and electric energy, and, in general, 
exercise control over and administra- 
tion of the state water-power resources. 
This legislation proposed the issuance 
of bonds not to exceed $500,000,000, the 
bonds to be retired from income upon 
rates accruing from developed re- 
sources. 

Following is a summarized report 
upon bond issues and other -legislation 
in the elections in various states: 

Ohio—An act authorizing the instal- 
lation of works to prevent the pollution 
of the Cuyahoga River was voted upon 
favorably. Money for the construction 
of such works is to be provided by an 
additional tax levy of not more than 
two-tenths of a mill. 

Akron—$3,000,000 sewer bond issue 
passed. 

Lima—$540,000 school bond 
passed. 

Cleveland—$5,000,000 school bond 
issue passed. 

Lakewood — $700,000 bond 
issue passed. 

Dayton—$500,000 issue for streets 
and sewers lost; $300,000 issue for 
parks and playgrounds lost; $650,000 
issue for acquisition of hydraulic canal 
for public park lost. ; 

Oakwood—$380,000 issue for high 
school carried. 

Middletown — $210,000 issue for 
schools carried. 

Michigan—Wayne County voted fav- 
orably on two bond issues; $1,000,000 

(Continued on p. 859) 
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Engineering Foundation to 
Study Arch Dams 


Committee Has Collected Information 
on Existing Dams and has 
Program of Tests 


Progress is being made in a study of 
arch dams by an advisory committee 
of Engineering Foundation which has 
recently been formed and which will 
hold its first formal meeting in San 
Francisco in December. The commit- 
tee was organized at the solicitation of 
F. A. Noetzli, chief engineer, Bissell & 
Sinnicks, San Francisco, the author of 
several recent papers presented to the 
American Society of Civil Engineers on 
the subject of arch dams. Mr. Noetzli 
has been made a member and secretary 
of the committee, the other members of 
which are F. E. Weymouth, chief engi- 
neer, U. S. Reclamation Service, Den- 
ver, Colo.; A. B. Fletcher, director of 
public works, Sacramento (alternate: 
Paul Bailey, deputy chief of public 
works) representing the State of Cali- 
fornia; M. M. O’Shaughnessy, city en- 
gineer, San Francisco, (alternate: 
R. P. McIntosh, designing engineer) 
representing San Francisco; H. Robert 
Porter, member Engineering Founda- 
tion, New York City, (alternate: Wynn 
Meredith, of Sanderson & Porter, San 
Francisco); Silas H. Woodward, mem- 
ber of Engineering Foundation, New 
York City; Prof. C. Derleth, Jr., Uni- 
versity of California, Berkeley, Calif.; 
H. Hawgood, consulting engineer, Los 
Angeles, Calif., and D. C. Henny, con- 
sulting engineer, Portland, Ore. All 
members of the committee are members 
of the Am. Soc. C. E 


PURPOSE OF INVESTIGATION 


The purpose of the investigation is 
first to collect all possible information 
regarding design, dimensions, history 
and behavior of existing arch dams and 
second to study by observation on ex- 
isting dams, or those to be built in the 
near future or on test dams, the move- 
ments under changes of load and tem- 
perature, from all of which it is hoped 
that there may be evolved some more 
rational and = generally acceptable 
method for the design of arch dams 
than those now in use. Among the ends 
sought are economy combined with the 
degree of security demanded in each 
case and some assurance as to safety. 

Engineering Foundation has appro- 
priated $500 to meet the preliminary 
expenses of the committee and will act 
as treasurer for such contributions as 
are made to the investigation. Several 
firms engaged in the design and con- 
struction of arch dams, and others, 
mainly power companies owning or 
contemplating such dams, have already 
offered assistance in making observa- 
tions and have indicated willingness to 
contribute to the fund at the required 
time. One engineer interested in the 
study has incorporated in some new 
contracts a provision that a sum equal 
to one-half of one per cent of the esti- 
mated cost of the dam is to be donated 
by the owner to the investigation. 

_ Further information regarding the 
investigation may be obtained by writ- 
ing to Alfred D. Flinn, director, engi- 
neering Foundation, 29 W. 39th St., 

New York City. The official name of 

ie committee is the Advisory Commit- 

on Investigation of Arch Dams. 


To Test Practicability of Joint 
Committee Specifications 


The Joint Committee on Standard 
Specifications for Concrete and Rein- 
forced Concrete, has accepted a pro- 
posal of a committee of contractors 
representing the Associated General 
Contractors of America that field and 
laboratory tests be conducted to de- 
termine the practicability of the recom- 
mendations of the Joint Committee in 
its Tentative Specifications for Concrete 
and Reinforced Concrete especially 
insofar as they relate to control of the 
quality of concrete produced under field 
conditions. It is at present planned to 
conduct the tests in conjunction with 
the construction of a_ reinforced-con- 
crete building in the New York City 
district, with the possibility eventually 
of making similar tests on buildings in 
other cities. The Joint Committee, with- 
out expense to itself, will have advisory 
supervision of the tests under the aus- 
pices of a committee of contractors; it 
will approve the program of tests and 
the personnel of those who are to super- 
vise and make the tests. 

Although final plans have not yet 
been approved, it is contemplated to 
divide the tests broadly into field tests 
and auxiliary and laboratory tests. The 
field tests will be designed to establish 
(1) uniformity of workability or consis- 
tency of concrete throughout the work, 
(2) uniformity of the strength of*+con- 
crete obtained throughout the work, and 
(3) relation of the strength of field test 
pieces to the strength of concrete in the 
structure. The auxiliary and laboratory 
tests are divided into four series: (1) 
the relation of strength of field-made 
test pieces to theoretical strength of 
mixtures used; (2) comparison of 
strength of field-made test pieces with 
laboratory test pieces; (3) relative 
value of cores of different diameters 
and heights, and (4) comparative tests 
of different brands of cement used. 


Policy Being Evolved to Govern 
Inter-Bureau Patent Matters 


With the idea of drafting regulations 
establishing a policy to be followed by 
the federal government in handling 
inventions and patents evolved by gov- 
ernment employees, and other inven- 
tions and patents acquired by the gov- 
ernment, regular meetings are being 
held by the Interdepartmental Patents 
Board. This board recently was set up 
by an executive order issued by the 
President. Any policy proposed by this 
board is to be presented, through the 
Secretary of the Interior, to the Pres- 
ident for his approval. The regulations 
also will suggest a plan whereby infor- 
mation concerning patents, applications 
for patents, licenses and other rights 
under patents, owned by the govern- 
ment, may be disseminated to all the 
bureaus concerned. 

Dr. Andrew Stewart, of the Bureau 
of Mines, is chairman of the Inter- 
departmental Board. 





Am. Soc. C. E. Has 10,509 
Members 


The total membership of the Ameri- 
can Society of Civil Engineers as of 
Oct. 3, 1922, is 10,509. There are 4,622 
members and 5,235 associate members, 
making 9,857 corporate members; 11 
honorary members, 461 juniors, 170 
affiliates, and 10 fellows. 
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Iowa Water-Works Men Talk 
on Operating Problems 


Three-Day Convention Devoted to Lost 
Time Elimination, Publicity and 
Laboratory Control 


How to minimize lost time in con- 
struction by load-curve studies, proper 
publicity for a water-works, and labora- 
tory control problems were topics 
eliciting lively discussions Nov. 1-3 at 
the meeting of the Iowa Section of the 
American Water Works Association— 
which includes Iowa, Missouri, Ne- 
braska and South Dakota. The plan to 
hold the first day’s sessions in Iowa 
City and then proceed to Cedar Rapids 
for the remainder of the convention 
worked well and materially increased 
the total registration which was more 
than 100. Two manufacturers had ex- 
hibits and seven associate members 
were present. Some criticism of the 
number of laboratory papers was 
voiced but the onus was put back on 
the shoulders of the superintendents 
whose contributions are as difficult to 
secure for the local sections as for the 
parent organization. 

Homer V. Knouse, assistant superin- 
tendent and purchasing agent, Omaha 
Metropolitan Utilities District, showed 
load curves of excavators by which whe 
operators were induced to speed up and 
reduce between-job periods to a mini- 
mum, Organization and planning weie 
found larger factors than were antici- 
pated. For filling in the lost-time val- 
leys of a backfiller other work, such as 
unloading pipe and hoisting concrete to 
column forms, was done. 

PUBLICITY 

On publicity, Dow R. Gwinn, presi- 
dent Terre Haute (Ind.) Water Co., 
indicated that the utility manager 
should more often approach the adver- 
tising department and buy space for his 
non-news propaganda rather than at- 
tempt to palm: it off on the editor. 
R. E. McDonnell, consulting engineer, 
Kansas City, described the methods 
used by the Engineers Club to educate 
the people on the recent $11,000,000 
bond issue voted upon favorably. 

In one of the laboratory papers, 
Frank Raab, chemist and bacteriologist 
of the Minneapolis filtration plant, 
stated that more than 90 per cent of 
the gas formers found in 932 samples 
in the filtered water were harmless 
spore formers other than B coli, re- 
quiring for their destruction 15 lb. of 
chlorine. A. P. Larned, with Black & 
Veatch, consulting engineers, Kansas 
City, noted a similar experience four 
years ago at Camp Beauregard. 

F. C. Mortensen and C. O. Bates, Coe 
College, described experimental and 
laboratory studies of hydrogen-ion de- 
termination in connection with the use 
of a new temporary wooden tank. 

J. B. Thornell, chemist Council 
Bluffs (Iowa) water-works, described 
the process proposed for softening 
Missouri River water and the prelim- 
inary laboratory experiments. Lewis I. 
Birdsall, General Chemical Co., in dis- 
cussion, warned against an attempt to 
produce floc with magnesium precipi- 
tate because of the secondary reactions 
which are almost sure to follow. 

The new officers of the section are: 
Dr. Edward Bartow, chairman; H. F. 
Blomquist, vice-chairman; and J. J. 
Hinman, Iowa City, secretary-treasurer. 
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Italy’s New Ambassador to U. S. 
Is Columbia Engineer Graduate 


Prince Gelasio Caetani, a member of 
the Chamber of Deputies of Italy, grad- 
uate of the Columbia University School 
of Mines, New York City, and former 
consulting mining engineer of San 
Francisco, has been appointed Italian 
ambassador to the United States. Since 
the war Prince Caetani has been promi- 
nent in Italian civil affairs, having been 
selected mayor of Rome prior to his 
election to the Chamber of Deputies on 
the Nationalist ticket. Before the war 
and after his graduation from Columbia 
he followed mining operations in the 
West and in Alaska, finally becoming a 
partner in a consulting mining engi- 
neering firm located in San Francisco. 

Prince Caetani, the son of the Duke 
of .Sermoneta, entered the Columbia 
School of Mines in 1899, and was gradu- 
ated in 1903. He began work as a 
miner, trammer, timberman and mill 
hand at Strattons Independent Mine in 
Colorado, at the Treadwell in Alaska 
and at the Bunker Hill Mine in Idaho. 
In 1910 he became a partner in the con- 
sulting mining engineering firm of 
Burch, Caetani & Hershey, San Fran- 
cisco. In his consulting capacity he de- 
signed the newest of the big mills of 
the Bunker Hill and Sullivan Co. in the 
West and won recognition as a metal- 
lurgist. 

At the outbreak of the war he re- 
turned to his native country and was 
commissioned a captain of engineers in 
the Italian Army. He was assigned 
to duty with the 1st Royal Engineers 
under Col. Pettino Garibaldi, and was 
stationed in the Dolomite region. Dur- 
ing his service there he executed one of 
the remarkable engineering feats ac- 
credited to Italians during the war— 
the undermining and blowing up of the 
Col di Lana, where an Austrian force 
had established a strong position domi- 
nating the surrounding territory. This 
work was carried out at an elevation of 
2,464 meters above sea level and con- 
stituted in the main the driving of a 
tunnel over 300 ft. long, its loading with 
5 tons of gelatine and 92 per cent nitro- 
glycerine, and its explosion. The driving 
of the tunnel began in January, 1916, 
and was carried on under constant 
dangers from countermining operations. 
The excavation was completed April 17 
and the mine exploded on that day, mak 
ing a crater 90 by 150 ft., oval in shape, 
and about 35 ft. deep, and resulting in 
the death or capture of the entire Aus 
trian garrison. 

For his war exploits Prince Caetani 
was made a colonel of engineers and 
decorated with both the Italian and the 
British military crosses. 


Waste in Industry to Be Theme 
of Industrial Conference 

Elimination of waste in industry will 
be the theme for discussion Nov. 22 at 
the sixth annual New York State In- 
dustrial Conference to be held at the 
Hotel Lafayette, Buffalo, for three days 
beginning Nov. 21. At that particular 
session L. W. Wallace, executive secre- 
tary of the Federated American Engi- 
neering Societies, who has but recently 
completed a coast-to-coast tour, will de- 
liver the opening address. His topic 
will be “Wasteful Industrial Habits.” 
H. F. Simmons of the General Electric 
Co., Schenectady, N. Y., will speak on 
‘How to Prevent Waste of Materials.” 


ENGINEERING 


F. W. Sarr Dies From Injuries 
in Automobile Accident 


Frederick Winton Sarr, first deputy 
commissioner of the New York State 
Highway Commission, died last week 
at Poughkeepsie, N. Y., following an 
automobile accident in which the ma- 
chine, trying to avoid collision with 
another, crashed into a tree and over- 
turned, Mr. Sarr receiving a com- 
pound fracture of the leg and internal 
injuries. Amputation of the leg was 
necessary and Mr. Sarr failed to sur- 
vive the shock. 

Mr. Sarr was born in Marcellus 
Falls, N. Y., in 1867. His early field 
work was with the Syracuse & Salmon 
River Water Co. and the Northern 
Pacific R.R. In 1891 he was chief en- 
gineer of the Hoosac Tunnel & Wil- 
mington R.R. in charge of 13 miles of 
construction; the next year he had 
charge of 8 miles of construction on 
the Missouri, Kansas and Texas R.R. 
The following years were spent in New 
York in the State Department of Engi- 
neering and Surveying, varied by con- 
siderable outside work such as engineer 
in charge of construction of a 700-ft. 
dam for a pulp and saw mill near Wil- 
mington, Vt.; assistant engineer on re- 
construction of five locks of New York 
State canals, spillways, waste-weirs, 
aqueducts and culverts; on dams and 
spillways for reservoirs in the North 
woods; surveying, mapping and con- 
struction of New York State highways; 
engineer in charge of construction of 
the Post water-works at Fort Dade, 
Fla.; and in the chief quartermaster’s 
office, Department of the East, Gover- 
nor’s Island, New York. 

In 1915 Mr. Sarr became second 
deputy commissioner of the New York 
State Highway Commission, serving 
until 1918. From that year until 1921 
he was with the Asphalt Association 
and the Portland Cement Association, 
as field engineer. 

In 1921 when a change of state ad- 
ministration resulted in the appoint- 
ment of the present commissioner of 
highways, Mr. Sarr returned to the 
department as first deputy commis- 
sioner. 


Highway Traffic Association 
to Meet in Grand Rapids 


The joint sessions of the North 
Central Division of the National High- 
way Traffic Association and the Michi- 
gan State Good Roads Association are 
to be held at Grand Rapids, Mich., 
Nov. 21. Papers covering the discus- 
sion of regulations on speeds, weights. 
dimensions of motor trucks, their over- 
loading, and discussions on lights for 
highway vehicles, both motor driven 
and horse driven, will occupy the after- 
noon session. The evening session will 
be devoted to papers upon the eco- 
nomic and financial aspects of highway 
construction, maintenance and trans- 
portation. 


Rivers and Harbors Congress 
in December 


Announcement has been made that 
the eighteenth convention of the Na- 
tional Rivers and Harbors Congress 


will be held in Washington, D. C., 
Dec. 6 and 7, at the New Willard Hotel, 
that city. 
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Call for Engineers General! 
Continues Strong 


Although a lull in engineering 
ployment usually comes with th: 
proach of winter, indications this 
favor a continuation of the present 
ward trend of engineering employn 
according to the employment de; 
ment of the American Associatio;, of 
Engineers. Developments in all en; 
neering lines warrant the belief ¢) 
this trend has just started and 
probably it will continue well into 1:2 
Practically no engineers are wu. 
ployed. Those who are without 
tions are in remote localities; hig |)| 
specialized men whose positions May 
have been just completed, and « 
construction men. 

The demand for office men, pa: 
ticularly in connection with building 
construction, is rather acute. Sti 
tural designers can command as hig! 
as $350 a month. A healthy demand 
exists for construction engineers and 
superintendents. The men who are 
available for employment are those en- 
deavoring to better their situations. 
Possibly the least active lines are the 
chemical, mining, metallurgical and 
mechanical as it pertains to manufac- 
turing. The following table shows the 
trend of employment: 


a? 


Aug. 
1922 


1,416 


Applicants for 
ment 
Positions received 467 
Men referred 1,140 
Men placed 219 


1,749 
348 
1,861 
213 

From a wide variety of sources cov- 
ering the entire country, the averages 
of engineering salaries per month at 
present are as follows: Tracers, $125 
to $150; detailers, structural, mechani- 
cal and electrical, $150 to $210 (a few 
companies pay up to $225 a month for 
experienced men); designers on all 
classes of work, $225 to $300; struc- 
tural designers who are specialists, as 
high as $350; estimators, $300 to 
$350; redmen and levelmen, $125 to 
$160; instrumentmen, $150 to $160; 
chiefs of parties, $160 to $225; as- 
sistant engineers, $200 or more; map 
draftsmen, $150 to $200; surveyors, 
$150 to $190; research engineers, $175 
to $250; salaries for building superin- 
tendents and mechanical engineers vary 
with duties and company. Pay for tem 
porary positions averages 20 per cent 
more than the above figures. 


Military Engineers Nominate 


The nominating committee of th 
Society of American Military Engi 
neers has placed before the nationa! 
body its list of nominations. The com- 
mittee calls attention to the fact that 
additional nominations may be made if 
a nominating letter signed by ten mem- 
bers reaches the secretary of the soci- 
ety by Dec. 1. The following nomina- 
tions have been made: President, 
Major-Gen. William C. Langfitt, Flush- 
ing, N. Y., and Brig.-Gen. William B. 
Parsons, New York City; first vice- 
president, Col F. C. Boggs, and Col. 
William Kelly, Washington, D. C.; 
second vice-president, Lieut.-Col. Henry 
C. Jewett, and Col. John Stewart, Wash- 
ington, D. C. Nominations have also 
been made for two directors from the 
regular army, two from the reserve 
corps and national guard and _ two 
directors-at-large. 
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Election Favors Bond Issues 
(Concluded from p. 856) 
issue for the erection of an institute for 
the feeble minded and another of $900,- 
000 for additions to the infirmary. 

Voters in the state also authorized 
an amendment to the state constitution 
providing for comprehensive port de- 
velopment. By this amendment the 
state legislature may authorize the 
incorporation of ports and port districts 
with power to make internal improve- 
ments. This bill, it is believed, will 
greatly facilitate the establishment of 
deep waterway terminals in Detroit 
which are needed for commerce of the 
Great Lakes and would, it is believed, 
be greatly overtaxed should the St. 
Lawrence waterways project open up 
the Great Lakes to transatlantic trade. 

Detroit—A bill proposing a_ bon: 
issue of $5,000,000 for the extension of 
the municipal street railways and for 
the acquisition of new equipment was 
defeated. Another bill defeated was the 
proposal that paving costs between car 
tracks be borne exclusively by a gen- 
eral tax levy instead of by proportion- 
ate levies on the city and public service. 

Virginia — Arlington County voted 
favorably upon an issue of $365,000 for 
school buildings. 

Louisiana—The city of New Orleans 
has been granted authority to issue 
$5,000,000 of Public Belt R.R. bonds, 
proceeds from the bonds to be used for 
the development, extension, additions 
and betterments to the Public Belt R.R. 
A bill proposing the issuance of $2,000,- 
000 in bonds for the construction of an 
auditorium in New Orleans was de- 
feated. Another bill given a favorable 
majority allows the Orleans Levee 
Board authority to build a seawall from 
West End to Seabrook, to construct a 
driveway along the shore of Lake Pont- 
chartrain, and to reclaim 48,000,000 
sq.ft. of land along the lake. 

Minnesota—Practically the only large 
issue in Minnesota was one of $5,000,- 
000 for school construction work 
in St. Paul which was voted upon 
favorably. 

California—Water and Power Act de- 
feated. 

An act providing for a bond issue of 
$10,000,000 to be used by the Veterans’ 
Welfare Board in assisting California 
war veterans to acquire farms or homes 
was voted upon favorably. 

An act known as the State Housing 
Act, which sought to regulate the con- 
struction, alteration, maintenance, use, 
and occupancy of tenement houses and 
hotels throughout California and of 
dwellings in incorporated municipali- 
ties was defeated. The act defined fire- 
proof, semi-fireproof, and wooden build- 
ings and required roofs of all semi- 
fireproof buildings and wooden build- 
ings in incorporated municipalities to 
be constructed of approved incombus- 
tible materials, 

An effort to impose a taxation upon 
publicly owned public utilities failed, as 
did also a bill proposing the regulation 
of publicly owned public utilities plac- 
ing them upon the same footing as 
privately owned utilities. 

_Maryland—The city of Baltimore, be- 
sides voting favorably upon a bond 
issue which will provide $15,000,000 for 
school construction purposes, also voted 
to establish “the one-branch city coun- 
i! plan,” details concerning which are 
'o be found elsewhere in these pages. 





The Engineer in 
Public Life 





W. W. FINEREN 


Participation in the religious affairs 
of the State of Florida is the outstand- 
ing feature of the non-technical service 
record of W. W. 
Fineren, U. S. as- 
sistant engineer at 
Jacksonville. For 
three successive 
years he has been 
elected state chair- 
man for Florida of 
the Laymen’s Mis- 
sionary Movement 
of the Baptist 
Church, which car- 
ries with it repre- 
sentation on the 
board of the South- 
ern Baptist Conven- 
tion. In this work 
he has addressed 
thousands of laymen in conventions and 
churches throughout Florida. He has 
also spoken before students at the Uni- 
versity of Florida and Stetson Univer- 
sity on the ideals and opportunities of 
the professional engineer. Mr. Fineren 
is a member of the Business Men’s 
Evangelical Club of Jacksonville, an 
organization of fifty business men who 
visit all parts of the county every Sun- 
day holding religious services in com- 
munities where there are no leaders 
or teachers. All of this work is done 
without compensation and at the mem- 
bers’ own expense. 

Mr. Fineren was born Sept. 11, 1879, 
at Oswego, N. Y., won a competitive 
scholarship at Cornell University, and 
was graduated from that institution in 
1902, having specialized in civil engi- 
neering. After leaving Cornell he en- 
tered the service of the government at 
Oswego and was attached to the U. S. 
Engineer Office, his duties relating to 
dredging and breakwater construction 
in the lake region. Since that time he 
has been transferred from place to 
place in connection with the river and 
harbor work of the engineer department 
of the army. In 1917 he was sent from 
Tampa to Sandy Hook on the construc- 
tion of defenses for New York Harbor 
and since 1918 he has served as assist- 
ant engineer in charge of coast defenses 
at Key West, Tampa, and St. Augus- 
tine. He holds membership in the 
American Society of Civil Engineers, 
Society of American Military Engi- 
neers, is a vice-president of the Florida 
Engineering Society and past-president 
of the Jacksonville Chapter of the 
American Association of Engineers. 


Ohio Water Purification Plant 
Operators To Meet 


A conference of superintendents of 
water purification plants in Ohio has 
been called to meet Nov. 16 and 17, at 
the Southern Hotel, Columbus, Ohio, by 
the chairman of the conference, J. W. 
Ellms, of Cleveland. One of the two 
sessions of the conference will be de- 
voted to answering questions relating 
to filtration plants that were raised by 
the Ohio State Department of Health 
at the conference held last year. There 
are 58 water purification plants in Ohio. 





To Discuss Steel Stresses 


Simplification and co-ordination of 
allowable stresses in steel is to be 
discussed at the convention of the Na- 
tional Steel Fabrication Association, 
which will be keld in Pittsburgh Nov. 
23. It is believed that arrangements 
will be made at that time whereby the 
association will co-operate with the 
Department of Commerce to carry 
through a program of simplification 
along the lines of the program recently 
adopted by the lumber manufacturers. 

The Department of Commerce is 
meeting with encouraging success in 
its simplification work in co-operation 
with automobile equipment manufac- 
turers. Paint and varnish manufac- 
turers are considering the continuation 
of some of the war-time restrictions on 
sizes of containers. Salt producers 
also are joining in a movement to 
simplify the containers in which their 
product is handled. 





New Bridge Spanning Mississippi 
to Be Built in St. Paul 


St. Paul is to have a new concrete 
bridge over the Mississippi River. The 
structure will replace the present stee' 
bridge at Robert St., will be about 
1,500 ft. long and will cost about 
$1,250,000. The width of the new 
bridge has not been determined. Toltz, 
King & Day, St. Paul, have been en- 
gaged as engineers to draw plans. It 
is expected preliminary plans will be 
ready by Jan. 1, 1923. The construction 
will be under direction of the Doard 
of County Commissioners of Ramsey 
County. The county already has 
authority to issue $900,000 in bonds for 
the project, and an additional author- 
ization will be asked of the Minnesota 
Legislature this winter. 








ENGINEERING SOCIETIES 


Calendar 


Annual Meetings 


FEDERATED AMERICAN’ ENGI- 
NEERING SOCIETIES, Wash- 
ington, D. C.; Annual meeting 
Washington, Jan. 11-12, 1923. 

AMERICAN ROADBUILDERS AS- 


SOCIATION, New York City; 
Annual Convention, Chicago, Jan. 
15-18, 

AMERICAN SOCIETY OF CIVIL 
ENGINEERS, New York City; 
Annual meeting, New York City, 
Jan. 17-18. 

AMERICAN CONCRETE INSTI- 
TUTE, Detroit; Annual Conven- 
tion, Cincinnati, Jan. 22-26. 

ASSOCIATED GENERAL CONTRAC- 
TORS OF AMERICA, Washing- 
ton, D. C.; Annual meeting Los 
Angeles, Jan. 30-Feb. 3. 





The North Carolina Section of the 
American Water Works Association 
held its annual meeting in Gastonia, 
Nov. 14-16. Besides the sessions on 
water-works problems of general in- 
terest, there were special sessions de- 
voted to well-works operators and for 
filtration plant operators. 


The Western Society of Engineers’ 
November program includes a paper, 
Nov. 27, by J. L. McConnell, consult- 
ing engineer. Chicago on “Industrial 
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Plant Design.” Ata noonday luncheon 
Nov. 24 C. H. Markham, president, Illi- 
nois Central R.R., will be the speaker. 


The Four-State Section of the Amer- 
ican Water Works Association will be 
the guests of the Water Department of 
taltimore Nov. 18. Automobiles will 
leave the Baltimore City Hall at 12:30 
».m. for the Montebello filtration plant 
where luncheon will be served at one 
o'clock. After lunch a short address will 
be made by William A. Megraw, water 
engineer of Baltimore. This will be 
followed by two papers: “A Discussion 
of the Finances and Conduct of Busi- 
ness of a Municipally-Owned Water- 
Works as Segregated from Other 
Municipal Opcrations” by V. Bernard 
Siems of the engineering and construc- 
tion division of the Baltimore Water 
Department; and “Recent Developments 
in .Water Purification at the Monte- 
bello Filtration Plant” by James W. 
Armstrong, filtration engineer of the 
Baltimore Water Department. Those 
attending the meeting must be provided 
with tickets which may be obtained 
from Mr. Siems, local chairman, or 
from C. R. Wood, secretary, 400 Chest- 
nut St., Philadelphia. 


PERSONAL NOTES 


W. P. CREAGER has resigned his 
position as engineer of hydraulic struc- 
tures with the J. G. White Engineer- 
ing Corp., to accept the vice-presidency 
of the Northern New York Utilities, 
Inc., Watertown, N. Y 


E. J. MEHREN, editor of Engi- 
neering News-Record, addressed the 
freshmen engineering students at New 
York University Nov. 13 on “The 
Importance of English to Engineers.” 


CoL. WILLIAM V. JUDSON and 
CoOL. JAMES G. WARREN, Corps 
of Engineers, U.S.A., have been re- 
tired. Col. Judson has been division 
engineer of the Northwestern Divi- 
sion and stationed in Chicago, and 
in charge of improvement of the har- 
bors at Chicago and Calumet, IIL, 
Indiana Harbor and Michigan City 
harbors, Ind., the Chicago River, IIL, 
and Calumet River, Ill, and the IIli- 
nois River, Ill. CoL. WARREN 
is division engineer of the Lakes Di- 
vision in charge of operations of 
power companies at Niagara Falls. 
He is best known for research and 
investigatory work in connection with 
Niagara Falls power development, re- 
sults of which were published several 
years ago. 


NATHAN WOHLFELD has been 
made construction superintendent for 
the Central Contracting Co., Shreve- 
port, La. He was former manager of 
the Donaghey Co., Little Rock, Ark. 


CoL. GEORGE M. HOFFMAN, 
on duty in the office of the Chief of 
Engineers and resident member of the 
board of engineers for rivers and har- 
bors, has been detailed as a consultant 
or a supervisor of construction or re- 
pair of any aid to navigation author- 
ized by Congress in the seventh and 


He suc- 
NEw- 


eighth lighthouse districts. 
ceeds COL HENRY C., 
COMER. 


H. COLLINS WIGHT, since 1915 
superintendent of the Dayton, Ohio, 
water-works, announces that he has 
accepted an executive position with the 
Linden Chemical Co., Dayton. The 
Dayton officials credit him with many 
improvements in the city’s water-works 
system. 


Orto WITTEN, civil engineer of 
Van Wert, Ohio, has been elected to the 
ofice of county surveyor in Van Wert 
County. 


A. J. GOODE, county engineer of 
Fannin County, Texas, has resigned on 
account of ill health. 


F. A. BISBEE, chief engineer of the 
western lines of the Santa Fé system 
for the past ten years, has resigned. 
Mr. Bisbee plans to spend some time 
at his home near Los Angeles where he 
owns a large olive orchard. His total 
service with the Santa Fé was forty-five 
years. He will be suc.eeded by M. C. 
BLANCHARD, superintendent of the 
Illinois division and stationed at Chilli- 
cothe, Ill. 


GuyR. JOHNSTON, until recently 
principal assistant engineer for the 
Tarrant County Highway Department, 
Ft. Worth, Texas, has resigned to be- 
come engineer for the Hamer Contract- 
ing Co. of Ft. Worth. 


Dr. ROBERT T. HILL has been 
retained by the City o* Dallas, Texas, 
as city geologist and will co-operate 
with the city engineering department on 
water supply investigation. 


Louis W. B. MANTEL, Uvalde, 
Texas, was recently appointed city 
engineer of San Angelo, Texas, vice 
Louis LAGING, resigned. Mr. Mantel 
was an engineer officer in the army 
with the rank of major and saw service 
in France, 


N. S. MULLICAN, civil engineer of 
Walnut Cove, N. C., and county engi- 
neer for Stokes and Davie counties, has 
been employed to prepare plans and 
supervise the installation of certain 
sewer works for the town of Cooleemee, 
N.C. He has also been retained by the 
town of Walnut Cove, N. C., to super- 
vise certain hydro-electric develop- 
ments on the Dan River. 


VicToR T. GOGGIN and JAMES 
H. RIPLEY, formerly contracting en- 
gineers with Dwight P. Robinson & Co., 
Inc., New York City, have formed a 
partnership under the name of Goggin 
and Ripley, Inc., with headquarters at 
350 Madison Avenue, New York City. 
Personal service to assist business ex- 
ecutives, bankers and engineers in con- 
ceiving, financing and developing con- 
struction projects will be specialized in. 


H. C. WEBSTER, former estimat- 
ing engineer with H. Schmitt & Son, 
Inc., general contractors of Milwaukee, 
Wis., has become a junior member of 
the general contracting firm of Har- 
tung & Webster, Chicago, Ill. Mr. 
Webster will assume charge of the 
office and executive duties of the firm. 


G. S. HINCKLEY, city engine 
Redlands, Calif., has been appoint. 
take charge of the flood-control wo: 
be carried on in the headwaters 0: 
Santa Ana River by San Berna: 
Riverside, and Orange Counties. 


THE GEORGE H. Cout: 
CONSTRUCTION Co. has been 
corporated in Kansas City to do a 
eral construction business. The shar 
holders are George H. Collins, R 
Aycock, and Robert T. Stokes. 


HENRY A. KELLER, formerly 
employed by the North Carolina Stat 
Highway Department as resident ery 
neer and assistant resident engineer on 
highway location and construction, re- 
spectively, has been appointed district 
highway engineer of the Samuel Mille: 
District of Albemarle County, Va. 


OBITUARY 


EpWARD H. TAYLOR, second 
vice-president of the Pennsylvania 
Lines West until his retirement two 
years ago, died recently at his home in 
Sewickley, Pa., aged 72 years. Mr. 
Taylor entered the service of the Penn- 
sylvania R.R. in 1870. 


ANDREW J. ROBINSON, head of 
the New York building-contracting firm 
of that name, died Nov. 9 at his home 
in New York City, aged 78 years. He 
was the builder of many of New York’s 
important buildings, including the St. 
Luke’s and New York hospitals, the 
Fidelity & Casualty Co. building, the 
Home Title Insurance Co. building in 
Brooklyn, the Columbia School of 
Mines, and the Union Geological sem- 
inary. 


WILLIAM A. STROTHER, vice- 
president of the Franklin Contracting 
Co. of Newark, N. J., died Nov. 7 at 
his home in Montclair, N. J., aged 45 
years, 


J. PORTER PALMER, civil engi- 
neer of New York City, died recently 
at Homestead Hall, Greenwich, Conn., 
aged 55 years. He was born in Salem, 
Mass., and was graduated from the 
Massachusetts Institute of Technology. 
He was engaged in the oil business in 
New Haven prior to his establishing 
a engineering offices in New York 
‘ity. 


ARTHURJONES ROCKWOOD,a 
civil engineer and contractor of Roches- 
ter, N. Y., died recently in that city, 
aged 57 years. Mr. Rockwood was born 
in Enfield, Mass., and educated in the 
Buffalo public schools and at Rensselaer 
Polytechnic Institute, from which he 
was graduated in 1887. Until 1899 he 
was employed in Buffalo, when he went 
to Rochester to become engineer of the 
Western Division, of the New York 
State Barge.Canal. He held that posi- 
tion for nine years, leaving public 
service to enter the contracting field in 
highway construction work. He was a 
charter member and an early president 
of the New York State Road Builders’ 
Association and was also a member of 
the American Society of Civil Enzi 
neers, 
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tion Equipment and Materials 


To Simplify Practices and 
Products of Industry 


U. S. Department of Commerce Reports 
Progress on its Program in 
Many Fields 
Washington Correspondence 

While the Simplification Division of 
the U. S. Department of Commerce is 
concentrating on lumber, hardware and 
containers as immediate objectives in 
its simplification program it is Co- 
operating with trade organizations rep- 
resenting more restricted fields and is 
making plans for new efforts in 1923. 

Attachés of the division are hopeful 
that strides toward standardization and 
simplification of ship construction and 
equipment, with especial reference to 
fittings, will follow the meeting on Nov. 
10 in New York of representatives of 
97 marine organizations and of the 
Department of Commerce. 


PAINT AND OIL 


On Nov. 14, Wm. A. Durgin, chief of 
the Simplification Division, is scheduled 
to address the National Paint, Oil and 
Varnish Association at its convention 
in Atlantie City to further the work of 
standardization which has been started 
by that organization. The association 
has under way a survey of colors and 
of containers which is expected to lead 
to more economical practices. Mr. 
Durgin will go from Atlantic City to 
Chicago where on Nov. 16 he is sched- 
uled to address the convention of the 
Automotive Equipment Association on 
the same topic. This organization has 
made considerable progress in a survey 
covering batteries, spark-plugs, ball- 
bearings and tires. 

Representatives of producers, manu- 
facturers and consumers will meet with 
officials of the Department of Com- 
merce in Washington, Dec. 12, to perfect 
plans for simplification of metal lathes. 
The preliminary survey has been com- 
pleted and one meeting already has 
been held. 


HARDWARE EXPERT APPOINTED 


The Simplification Division recently 
has added to its personnel an expert on 
hardware who will devote special at- 
tention to carrying forward the work 
which has been opened in that field. A 
conference will be held in Chicago at an 
early date with Herbert P. Sheets, sec- 
retary of the National Hardware Asso- 
ciation, who has been conducting a sur- 
vey, with special reference to hammers, 
axes, hatchets, files, scissors and 
pocket-knives, which has disclosed an 
astounding diversity of sizes and types. 

One of the largest subjects taken up 
by the division is that of containers— 
metal, wood and pasteboard. This 
affects such a large number of pro- 
ducers and consumers that the division 
has assigned a special attaché to this 
subject. A general conference on con- 
tainers will be held in Washington un- 
ver the auspices of the Department of 
~ommeree in January, and probably 
will occupy a week’s time, 


Winter Buying of Pipe 
Discussion continued from 
last week's issue. 





F. A. McINNES 
Division Engineer, Water Division, Public 
Works Department, Boston 


I cannot refrain from expressing my 
appreciation of the idea that water- 
pipe manufacture should be spread over 
the entire year rather than be concen- 
trated in a part only of the year. Such 
an arrangement should result in lower 
prices and would unquestionably make 
for a better product, as the manufac- 
turers would have the great advantage 
of being able to offer continuous em- 
ployment to their men and would avoid 
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Producer Gas Used as Fuel 
in British Trucks 


Tests Indicate Economies in New De- 


velopment as Compared with 
Use of Petrol 


London Correspondence 

QEYERAL. types of motor truck in 

which producer gas is used as fue! 
are on the English market. The 
Thornycroft plant, shown in the ac- 
companying illustration, differs from 
others in several essential features. 
Steam, which is passed through the in- 
candescent coal bed, on the grate, to 
form the gas by combining with the 
carbon, is generated in a separate gen- 
erator (not attached to the producer) 
by the heat of the exhaust gases from 
the engine itself. The heat of the ex- 
haust gases necessarily is in proportion 
to the power developed by the engine 
according to its load; thus the correct 
amount of steam for the producer can 
be provided under all conditions. The 
steam generator can be taken entirely 
to pieces for cleaning by detaching it 
from the engine. 

One of the difficulties encountered in 





BRITISH TRUCK EQUIPPED WITH PRODUCER GAS PLANT 
Engine is standard petrol machine, 4-cylinde: Compression ratio raised for running 
on producer gas. Fuel may be anthracite, coke, wood or charcoal 


the unhealthy pressure that now ob- 
tains during a part of the year. 

One reason for the present uneven 
demand for pipe is the fact that the 
majority of cities and towns defer ac- 
tion until their yearly budget or appro- 
priation is made available. Conse- 
quently, congestion in the foundries 1s 
the inevitable result in the spring and 
summer months, a condition that cannot 
make for the best results. 

Boston, for the first time as far as I 
know, is advertising now for the pipe 
for 1923 work with the expectation of 
getting better results both from a finan- 
cial and mechanical standpoint than if 
we came into the market as has been 
our practice in the spring of 1923. 





F. C. JonDAN 

Secretary. Indianapolis (Ind.) Water Co, 

There is no question but what it 
would be desirable, from the manufac- 
turer’s viewpoint, to spread the pur- 
chase of pipe over the entire twelve 
months rather than concentrate these 
purchases in the summer months. 
Weather conditions, however, must be 
considered, and these conditions largely 
regulate the purchase and delivery of 
our material, 

Our 1922 purchases were made early 
in the season, and when our pipe laying 

(Continued on p. 862) 





the running of gas-producer vehicles is 
the immediate provision of a sufficient 
quantity of proper quality gas on open- 
ing up an engine after the vehicle has 
been standing for a time, say, in a 
traffic block in the city. With the 
Thornycroft plant, special patented ar- 
rangements overcome this difficulty, 
which also occurs in a lesser degree 
when the vehicle is working on a very 
light load, or when over-running when 
going down hill. This arrangement 
overcomes the necessity of racing the 
engine when working at other than full 
power in order that the gas-making 
process may be continuous. 

The plant works efficiently with good 
clean anthracite of the size known as 
pea, good quality coke and charcoal; 
but in the case of light and bulky fuels, 
such as the latter, special hopper ar- 
rangements are necessary to enable 
= larger quantities to be car- 
ried. 

From the report attached it will be 
seen that the consumption of anthra- 
cite per mile is 2.51 lb. on the works 
vehicle taken over a distance of 1,579 
miles in ordinary town-and-country 
commercial work the consumption 
worked out at 2.6 lb. per mile on a 
vehicle, the average speed over this dis- 
tance being 14.8 miles per hour. The 
=a does about 7 miles per gallon of 
petrol. 
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per gallon of —_ say at 2s. a gallon, 
and 23 lb. of anthracite per mile at 
63s. per ton, the fuel cost per mile is: 
Petrol, 3.43 pence per mile; anthracite 
0.75 pence per mile. The cost of fuel 
on a gas-producer vehicle, therefore, is 
about one-fifth that of a petrol vehicle, 
on the basis of the foregoing costs. In 
countries where petrol is scarcer and 
alternative fuels cheaper still, the econ- 
omy of the gas-producer plant is even 
more pronounced. 


ROAD TESTS OF ANTHRACITE AND CHAR- 
COAL ON THORNYCROFT GAS PRODUCERS 


Charcoal 


28 miles 
“a 5 min. 


2.9 
35 
7 tons 9 ewts. 


Anthracite 


Distance 28 miles 
ime ; 2 hr. 20 min. 
Miles per hour 12 
Lbs. per mile ...... 2.51 
Water used, Ib....... 45 
Gross weight 7 tons 10 cwts. 
2 ar. 


Pulling sete cicees <, “ae 
Condition of roads. a 
Weather : Fine 

Date of test 6-4-22 


The Automobile Club de France has 
recently conducted a lengthy series of 
trials of suction gas vehicles, on behalf 
of the French Boueaeal: which is 
much impressed by their possibilities 
for colonial service. Among a number 
of colonial lorries the only British ex- 
trant was a Thornycroft 4-ton lorry, 
which was successful in winning the 
highest marks. 


Dry 


Winter Buying of Pipe 
(Continued from p. 861) 


commenced about April 15, we had on 
hand approximately 40,000 ft. of pipe. 
Many of our orders for water-main ex- 
tensions are occasioned by the per- 
manent improvement of the streets, and 
the purchase and delivery of pipe for 
such jobs must ordinarily await the re- 
ceipt of the order from the Board of 
Public Works. Our weather conditions 
make it impracticable to lay water pipe 
during the winter, and in the few in- 
stances where we have distributed pipe 
several weeks in advance of the laying 
we have lost a few lengths of ye and 
some boys have been injured by play- 
ing around the pipes. 

Our experience in connection with 
the early delivery of pipe has been such 
that we make a practice of sending the 
pipe to the job a very few days in ad- 
vance of the pipe laying crews. 


W. C. HAWLEY 


Chief Engineer, Pennsylvania Water Co., 
Wilkinsburg, Pa. 


I believe that the plan of purchasing 
cast-iron pipe throughout the year can 
be partially, but only partially, adopted, 
and that it is to the interest of both 
the manufacturer and the purchaser 
that it should be adopted as far as pos- 
sible, If the manufacturers will take 
the initiative and make it worth while 
for the purchaser to spread his orders 
over the entire year, they will find the 

urchaser willing to do so. In fact, it 
fs already being done by some of the 
larger water companies and water de- 
partments. 

In most cases plans for large supply 
mains are not made on short notice, 
and pipe for these mains could be or- 
dered so that its manufacture and de- 
livery could take place in winter. 
Most water-works systems are } 
at a more or less steady rate, and it 
should be possible to estimate approxi- 


mately the amount of pipe required 
each year. An order for that pipe 
could laced so that it could be man- 
ufactured in winter. There will be, 
however, demands for extensions to 
distribution systems which cannot be 
anticipated, and orders for pipe for 
this purpose must be placed when the 
demand arises. 

_There are, however, some practical 
difficulties which will interfere with the 
delivery of pipe in winter. In the case 
of a supply line crossing tracts of land 
which have not been laid out in streets, 
there may be no objection to delivering 
the pipe along the route of the main 
and leaving it there until it is laid 
during favorable weather. This cannot 
be done, however, through streets in 
built-up sections of a town or city; pipe 
for such locations must be stored. Not 
every water company or department 
has available storage room for large 
quantities of pipe. This difficulty, how- 
ever, could be overcome, possibly, by 
having the pipe manufactured and 
stored at the foundry. 

I believe that an offer to purchasers 
of a price differential would be an ef- 
fective way of encouraging winter buy- 
ing. Our company has for some years 

st placed an order each year about 

an. 1, for its estimated needs, and we 
have found the manufacturers willing 
to quote better prices for pipe which 
can be made in winter than that made 
at a later part of the year. 


INSPECTION OF PIPE 


It sometimes happens that there is a 
demand for the laying of a pipe line 
which could not have been anticipated, 
and when an effort is made to buy the 
pipe it is found that delivery cannot be 
made for a considerable period of time, 
unless the purchaser is willing to take 
stock pipe—pipe which has not been 
inspected before it was coated. Some 
purchasers are willing to take such 
pipe, but many of those where the wa- 
ter pressure is high, or where the pipe 
is to be laid under pavement, have 
learned by experience that they cannot 
afford to take such a chance. 

The solution of this difficulty, and 
one which would permit the manufac- 
turer to make pipe during the winter, 
would be for the manufacturer to have 
the pipe inspected, when made, by a 
reputable inspector, not an employe of 
the foundry, and so be in a position to 
furnish pipe with the inspector’s certifi- 
cate. The cost of inspection should, of 
course, be added to the cost of the pipe, 
but the reduction of the cost of the 
pipe, due to more nearly continuous 
operation of the foundry, should more 
than offset this item. There is, how- 
ever, against this proposition, the pos- 
sibility that, if it were possible to pur- 
chase inspected pipe at any time dur- 
ing the summer, the purchaser might 
be less inclined to place an order for 
winter delivery. This could be taken 
care of, however, by a price differential. 

Whether or not pipe can be laid in 
winter depends not only upon the lati- 
tude, but upon the weather conditions. 
In the vicinity of Pittsburgh it is some- 
times possible to lay pipe during most 
of the winter. During some winters 
there will be from six to ten weeks 
when pipe cannot be laid economically. 
Many municipalities refuse to permit 
pavement to be taken up from Nov. 15 
to March 1, and with some soils there 
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is good reason for so doing, for Dave. 
ment cannot be replaced satisfa, 
during freezing weather. 

On the whole, I believe that there is 
much which can be accomplished along 
the line which you have suggesicd if 
the manufacturers will take the initia. 
tive and show the purchaser that jt is 
to his advantage to place his orders fo; 
pipe so that the pipe can be manufac. 
tured in cold weather. 


Seececesonsceneseseceeeserseeensse::: 0eeeeee, 
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Business Notes 


-_-_e———— 


A. T. DULFER has been appointed 
manager of the New York office of the 
American Mason Safety Tread Co., suc. 
ceeding J. W. Stodd, resigned. 


_D. K. HuTcHcRAFt, formerly 
vice-president of the Indiana Air Pump 
Co., Indianapolis, and. a specialist in 
air-lift pumping, has been appointed 
district manager of the Chicago Pneu- 
matic Tool Co.’s branch office recently 
established at Tulsa, Okla. 


H. H. ROBERTSON Co., Pitts. 
burgh, manufacturer of asbestos-pro- 
tected metal roofing, announces that 
Johns-Manville, Inc., New York, has 
been appointed joint selling agent for 
its product. In future asbestos-pro- 
tected metal, recently named Robertson 
process metal, for roofing and siding, 
will be manufactured and shipped from 
the Robertson plant at Ambridge, Pa, 
In its manufacture Johns-Manville as- 
bestos saturated felts will be used. 
This arrangement, it is pointed out, 
will afford to customers the advantages 
of both organizations, one in the manv- 
facture of saturated asbestos felts and 
the other in the fabricating of the fin- 
ished product. 


Soeeeccceccceceesocccescececeueuseccccecesesecesenceeeneccesssstsee 
rr 


Equipment and Materials 


Wood Fiber Panels Produced as 
Lumber Substitute 


As a substitute for lumber material 
in the form of panels designated as 
Tensil-ite has been developed by the 
J. P. Lewis Co., New York. The panels 
are made from hardwood fibers from 
which the sap, knots and shakes have 
been eliminated to prevent splitting or 
checking. The fibers are laid in layers 
to eliminate grain from the finished 
product and the laminations are ce- 
mented together and built up to thick- 
nesses of from 3 to 4 in. by hydraulic 
hee age of 500 lb. per square inch. 

tock sizes of the panels are 3, xs, 3, 8, 
1,000 sq.ft. 


and 4 in., with weights 
Ib., 1,500 1b., 


of 500 Ib., 800 Ib., 1, 
and 2,000 Ib. : 

Among the advantages claimed for 
the material by its manufacturer are 
its wood-working qualities (it can be 
cut with a saw, planed, dovetailed, 
beveled and bored), its rigidity and 
structural strength. It is said to be 
adaptable to a wide variety of uses, 
including sheeting for concrete forms. 
Both Mr. Lewis, president of the com- 

ny manufacturing Tensil-ite, and 
E. E. Whitney, its sales manager, were 


formerly connected with the manufac- 
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sure of Beaver board. At the present 
time the Tensil-ite panels are made only 
-» 4.x 5-ft. sizes, but machinery is being 
‘nstalled to produce commercial build- 
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ng ing sizes from 8 ft. to 14 ft. long. 

if 

‘is Hopper Body Trailer Designed 

for for Road and Street Work 

- * An all-steel hopper-body trailer with 

a rounded load capacity of 2 cu.yd., de- 

mat 4 <jened for use with a Fordson tractor, 
has just been put on the market by the 
Miami Trailer Co., Troy, Ohio. It is 
ES designed especially for use on road 

—_ construction and maintenance for haul- 
a ing crushed stone, sand, gravel, and 

ed i: other material, or for the transporta- 

he a tion of aggregates to the concrete 

© mixer. Other uses are in building and 

excavation work, earth haulage or re- 

ly moval of garbage and refuse in cities. 

1p The hopper body has a rear bottom- 
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i dump door on which the size of opening 

may be controlled either to dump the 

: entire load or to spread the material to 

8 any depth desired. The load dumps be- 

i hind the rear wheels. The equipment is 





mounted on Timken roller bearings and 
rubber tires and may be used with high 
speed trucks or tractors. 

By means of a separate flared top 
box of 3 or l-yd. extra capacity a load 
of greater volume than 2 cu.yd. and 
weighing 23 tons may be transported. 
A special automatic hitch bolts onto 
the rear housing of the tractor. Both 
release and winding levers of the 
trailer are at the right hand of the 
tractor driver, so that the load may be 
dumped or spread without stopping. 

The trailer weighs 1,960 lb. and is 
654 in. high. When desired the dump 
body may be removed, the drawbar 
lengthened and a platform type of body 
substituted. 
















All-Steel Aggregate Bins Deliver 
Measured Batches to Trucks 


i Among recent additions to the line of 
4 






construction equipment manufactured 
by the Blaw-Knox Co., Pittsburgh, are 
two types of overhead steel bin with 
2 batch-measuring device for delivering 
: sand and stone for concrete to trucks 
bi or industrial railway cars. The larger 
unit, named the “Batcherplant,” is made 
in sizes to measure and store from 52 
to 116 tons of material, while the 
smaller unit is essentially a charging 
bin holding only 6 cu.yd. The accom- 
panying illustrations show the general 
features of both types. 
The Batcherplant (Fig. 1) of all-steel 
(onstruction consists of an overhead 
-shaped hopper with curved bottom 
mounted on columns with clearance -for 
the passage of a motor truck. Adjusta- 
le batch-measuring devices just below 



























F1G. 1. BATCHERPLANT WITH 
STORAGE CAPACITY 


the hopper enable the contractor to 
proportion by volume the amount of 
sand and stone desired in his concrete 
mix. The mechanism of these batch- 
measurers allows the batch of prede- 
termined volume to be dumped into 
trucks of all design, and with various 
arrangements of compartments, batch 
boxes and hopper cars. A feature of 
the mechanism is the strike-off gate 
which shuts off the flow of material 
from bin to batcher and at the same 
time strikes it off in accordance with 
specifications. These plants are built 
in standard units and may be used with 
either motor truck or industrial railway 
haulage. 

The smaller type of bin shown in 
Fig. 2 is used principally for charging 
and not for storage. Each unit is fur- 
nished with a single batch-measuring 





FIG, 2. DUPLEX CHARGING UNITS 


device. Ordinarily contractors use two 
of these units, one for sand and one 
for stone, in a duplex arrangement, as 
illustrated. 





Dumping Grate for Small Sizes 
of Anthracite 


As an aid in the solution of the prob- 
lem of burning under boilers the 
smaller sizes of anthracite, the Mc- 
Clave-Brooks Co., Scranton, Pa., has 
developed a new dumping grate with 
vx-in. diagonal mesh, rabbeted sec- 
tional tops. Its general features are 
shown in the accompanying illustration. 
This grate is made in a variety of 
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meshes so that coal sizes such as No. 1 
buckwheat, No. 2 buckwheat, rice, bar- 
ley, and even the finest anthracite 
screenings and culm may be burned. 
To secure an overlap between the 
ends of the sectional tops, one end of 





each is beveled. This feature prevents 
sifting of coal between the bars and 
takes care of expansion and contrac- 
tion of the grate. The diagonal slots 
in the grate, the manufacturers claim, 
permit the most efficient distribution 
of air space. With the sectional tops it 
is not necessary, when a_ burnout 
occurs, to replace an entire grate bar 
as the damage can be repaired by the 
renewal of one or more of the small 
sectional tops. 


Publications from the 
Construction Industry 


Rolling Partitions—J. G. WILSON 
Corp., New York, is distributing illus- 
trated folders on its rolling partitions 
for use in schools, churches and other 
buildings. These partitions are made 
of wood slats threaded on tempered 
steel bands and may be secured in 
either vertical or horizontal rolling 
types. In two other leaflets the com- 
pany’s hardware for glass door house 
partitions and automatic rolling fire 
doors are described. 


Locomotive Shop Design—H. K. 
FERGUSON Co., Cleveland, in an illus- 
trated four-page folder points out 
economies in the construction, operation 
and maintenance of transverse locomo- 
tive-erecting shops resulting from the 
substitution of its Gap-crane for the 
suspended type of crane ordinarily 
used. The Gap-crane involves the use 
of two steel girders placed far enough 
apart for clearance of a locomotive 
which, when raised, passes up between 
them. With this form of construction 
considerably less headroom is required 
in the shops than with the suspended 
type of crane, and savings up to 334 
per cent in costs of new shops are 
claimed by the use of this type of 
equipment. Due to the need of less 
overhead clearance it is possible also to 
place the crane runway at a lower 
level, resulting in shorter and narrower 
columns. The Gap-cranes are built for 
the FERGUSON company by the Morgan 
Engineering Co., Alliance, Ohio. 


Power Shovels—Tuew SHOVEL Co., 
Lorain, Ohio, is distributing a loose- 
leaf binder containing catalog sections 
covering its power-shovel equipment. 
There are separate bulletins on steam, 
gasoline, and electric shovels, continu- 
ous tread mounting, and lubrication. 
Additional sections for inclusion in the 
binder will be issued from time to time. 
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Business Side of Construction 
Facts and Events that Affect Cost and Volume 


Lumber Showing Steady 
Increase in Demand 


Labor, Not Materials, Principal Factor 
In Increased Building Costs, Ac- 
cording To Manufacturers 


“For the country as a whole, lumber 
has had at least its customary propor- 
tion of use in new building,” states the 
Secretary-Manager of the National 
Lumber Manufacturers Association, in 
a recent survey of the building situa- 
tion. “In many locations lumber con- 
struction has been particularly favored 
because of the relatively greater 
economy in cost. 

“The accumulated housing shortage 
since 1916 up to the present year was 
equivalent to approximately two and a 
half full years of new building based on 
the 1910 to 1915 yearly average. At 
costs of construction prevailing last 
spring between five and six billion dol- 
lars expenditure would have caught up 
this building deficit. 

“Building costs have increased con- 
siderably since last spring in many 
communities. The general building 
costs in Washington, D. C., for instance, 
are about 30 per cent higher than they 
were last fall and early last spring. 
This is largely due, however, to high 
labor costs inasmuch as the demand for 
skilled labor in the building trades has 
far exceeded the number of men avail- 
able. Fifteen dollars a day has become 
quite customary in Washington for 
masons, bricklayers and plasters. The 
carpenters are getting somewhat less. 
In some building projects in New York 
as high as $30 a day has been paid for 
skilled labor. 

“There is every reason to believe that 
the fundamental demand for building 
materials still maintains and that it 
will continue for several years, with of 
course ups and downs. There will be 
periods of great building activity alter- 
nating with periods of semi-stagnation 
until the building shortage is substan- 
tially caught up. These alterations will 
probably be due rather to the building 
trades labor situation than to building 
materials. There is little danger that 
the comparatively small increases in 
building costs, due to increases in the 
cost of building materials, will have 
much to do with discouraging or delay- 
ing building as long as the costs of 
building labor are so excessive and 
erratic. 

“I look for continued strong basic 
demand for building materials for a 
considerable period of years and I be- 
lieve that lumber will have its full share 
in the effects of that activity. In fact, 
the comparatively greater labor costs 
in installing other materials in build- 
ings than in installing lumber is 
definitely encouraging the substitution 
of lumber construction in many large 
communities, wherever admitted under 
the ordinances. The National Lumber 
Manufacturers Association has taken 
advantage of this opportunity to press 
its activities on building code require- 
ments to the end that~-lumber_construc- 
tion be not prohibited in those places 
where it can safely and economically 
be used.” 


Rapid-Fire Survey of Business Conditions 


Steel production at 73 per cent 
capacity during last two weeks. 


Plates in large quantities cost 2@ 
2.15c. per lb., Pittsburgh mill, with a 
softer price rumored for the indefinite 
future. 


Railroad steel ordered in the last ten 
months aggregates 4,500,000 tons, of 
which nearly 2,000,000 tons is for car 
building and repairs. 


Money on both call and time loans 
ranged 5@6 per cent last week. The 
chart shows this year’s range of the 
time loan rate. 


Per capita wealth of the country in- 
creased 40c. during October, according 
to the Treasury Department. On Nov. 
1 per capita money circulation was 
$41.44, against $41.04 on Oct. 1. 


Business volume for the week ending 
Nov. 8 totaled $8,213,000,000, which 
was $1,480,000,000 under the preced- 
ing week, due to Election Day, as meas- 
ured by debits to individual accounts. 


Municipal bonds continue to hold in- 
terest of financial houses. Fourteen 
syndicates submitted bids on a $615,000 
City of Syracuse loan on Nov. 9. De- 
tails of representative public bond sales 
are presented on the next page. 


A new business index is submitted 
by Richard Hoadley Tingley in the An- 
nalist, Nov. 13. It is the ratio between 
bank loans and bank deposits. He says: 
“Among all banks, national, State and 
private, trust companies and savings 
depositories, the ratio between loans 
and deposits should remain at approxi- 
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mately 100. This naturblly follows 
since all money, except the negligible 
amount of what is termed till money 
lus such amounts as may be hoarded, 
finds its way, and this usually over 
the most direct route, into the deposit 
accounts of the banks. The loan which 
one man makes at his bank may be 
checked out by him to a score or more 
of creditors, thus reducing the deposit 
account in the very bank where the 
loan account has just been augmented, 
but the recipients of the proceeds of 
this loan quickly deposit their shares 
in their banks so that the deposit ac- 
counts..of_4bhese banks are expanded 
without any compensating expansion of 
the loan account. No man has yet 
found it profitable to pay interest on a 


loan for the privilege of withdrawing 
the funds from circulation, and there js 
but one destination for circulating funds 
and that is the deposit account of 4 
bank.” The chart gives the business 
cycle of the present. 


Foreign debt of the United States. 
per capita, was $209 in October. 


Wholesale index numbers for October 
compiled by D. L. Bissell were as fol- 
lows: Farm products, 130; orchard 
products, 161; food, 138; textiles and 
leather, 191; fuel and metals, 156; con- 
struction materials, 178; all commod- 
ities, 153. 


Additional $40,000,000 capital wil! be 
voted on by Consolidated Gas Co. stock- 
holders on Dee. 4 and 5, to discharge 
floating indebtedness. 


Bond market was declining early this 
week. All Liberty loans dropped, while 
foreign bonds were notably weak. Low- 
priced rails and local traction bonds 
also lost. 


Labor bank with a capitalization of 
$2,000,000 is planned for New York, 
according to William F.-Kehoe, secre- 
tary of the Central Trades and Labor 
Council. This bank, to be known as the 
Federation Trust Co., is to be opened 
shortly after Jan. 1, and will be con- 
ducted along the lines of the Brother- 
hood of Locomotive Engineers Co- 
operative National Bank of Cleveland. 


October Steel Ingot Output 
Highest Since 1920 


A total of thirty companies, which 
produced 873 per cent of the steel ingot 
output in 1921, have turned out 23,447,- 
266 tons during the first ten months of 
the current year, according to the 
American Iron and Steel Institute. 
Operations in the steel mills throughout 
the country, are proceeding at about 
75 per cent of capacity at the present 
time. The pig-iron output is also fairly 
high, running at an annual rate of 
about 32,000,000 tons. 


MONTHLY PRODUCTION OF STEEL INGOTS 


—————Tons— 


1921 
2,203,186 


1922 
1,593,482 


anuary 
comune, 1°745,022 


February 

March 

April 

May 

June 

July 

August 

September 

October 

eee er 
SE Tere 


In the face of increasing production, 
however, a shortage of cars has impeded 
shipments of material away from the 
mills, to the extent that products are 
now piled up at Pittsburgh, Youngs- 
town, Birmingham and other production 
centers, beyond usual limitations. 


(Concluded on p. 865) 
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Bond Sales for Ten Months 
Heaviest Since 1892 


Sales of long-term municipal bonds 
during October aggregated $65,924,323 
as against $96,449,885 for the preced- 
ing month and $65,911,016 for August, 
1922, according to records kept by the 
Commercial and Financial Chronicle. 
A considerable contraction in sales is 
shown when the total for October is 
compared with $114,098,373, the value 
of disposals during the corresponding 
period in 1921. r 

Sales for the ten months ending Oct. 
31, reached $975,285,288, a gain of 12 
per cent over the same period last year 
and the heaviest total for any ten 
months since 1892. 

Short-term securities aggregated 
$61,518,000, of which $59,128,000 was 
issued by New York City alone. 

Among the more important issues 
were: Philadelphia, $12,000,000 4s at 
100.147; Norfolk, Va., $2,000,000 5s at 
103.41, a basis of about 4.55 per cent; 
Merced Irrigation Dist., Calif., $1,800,- 
000 54s at 102.92, a basis of about 5.28 
per cent; Oregon, $1,500,000 44s at 
101.09, a basis of about 4.4 per cent 
and State of Mississippi, $1,000,000 
43s at 100.155, a basis of about 4.65 per 
cent. 

Of the thirty-seven representative is- 
sues shown in the accompanying table, 
ten sold at par, twenty-seven above and 
none below par; the yields ranging 
from 4.05 to 5.49 per cent. Rates 


’ State Purpose 
COU init eh Ae cancion’ Highway 
County 
Albany, 6. Wii5............. Highway 
AMAR Ts ck ane vcicucaces ee 
DUG MMs oestrus sd Gasahs Highway 
Dobal Ge. 665-28 65.0806 Road 
Hancock, O................. Road improvement 
Jefferson, Ind............... Highway 
Mower, Minn. Drainage 


Shawnee, Kan.............. 


Road 
nets TG sick ceasins tes fo , } 
Townshi 
Center, Columbiana Co., O... 
Fulton, Fulton Co., Ohio. . . 
Jackson, Jackson Co., Ohio 


Public road 
Road improvement 
Road improvement 


Municipality 


Ashton, 8. D. City improvement 


Barnesville, O............... Sewer 






Boston, Mags.............-. City improvement 
be ae ee . Street improvement 
Central City, Neb........... Paving 
Cold Springs, Deke res. Waterworks 
Duluth, Minn........... School 
East Cleveland, O......... Street improvement 
4 School 
Everett, Mass............. Macadam 
: Sidewalk 
Flint, Mich. Paving 
Fullerton, Cal. . Cera City improvement 
Garfield Heights, Ohio....... sen 
Kingsport, Tenm............. Public improvement 
Lincoln Park, Mich.......... { Sewer 
Water 
Mandan, N.D.............. Park 
Merced, Cal................ Sewer 
Sewer 
Mt. Vernon, N. Y........... Drainage 
. . Highway 
Muskegon, MS SB inito 8 cine General improvement 
Newton, Wid ooichey es cused Street improvement 
Northampton, Mass Pavement 
Port of Astoria, Ore Improvement 
Sand Spring, Okla... . Sewer extension 
Wall, 6..2is anssouss eee ater 
Saeeee 
Woburn, Mags.............. Sidewalk 
| School 
sewer 











varied from 4 to 6 per cent, with one 
issue in South Dakota at 7. The 4is 
were all located in New England and 
the Middle Atlantic States, with the 
43s evenly distributed throughout the 
country, except the South. No 5s were 
issued in New England or the Southern 
States, but all those drawing 6 per cent 
were in the South and West, with the 
single 4 per cent issue in Massachusetts. 





Steel Ingot Output 
(Concluded from p. 864) 

During the first ten months of 1921, 
the steel ingot output amounted to 
13,739,852 tons, with the total for the 
entire year at 16,826,946. This tonnage 
is compared with 23,447,266 for the 
ten months of 1922, or an estimated 
total output of over 29,000,000 tons for 
the current year, at the rate of produc- 
tion existing, Oct. 31. 

The steel ingot output has steadily 
increased since August, as shown in the 
accompanying table. September ad- 
vanced 7 per cent above the August 
total and October exceeded the preced- 
ing month by 21 per cent, representing 
the highest tonnage for any month 
since October, 1920. 

Unfilled stee! tonnage on the books of 
the United States Steel Corporation, as 
of Oct. 31, totaled 6,902,287 tons, an in- 
crease of 210,680 over the preceding 
month. These unfilled orders represent 
the largest on hand for any month since 
February, 1921, at which time the total 
was 6,933,867 tons. 


REPRESENTATIVE PUBLIC BOND SALES DURING OCTOBER, 1922 





Car Loadings and Shortages Both 
Reach New High Records 


Freight loadings for the week end- 
ing Oct. 28, reached the peak for any 
single week since 1920 and were .003 
per cent less than the peak loading for 
any single week in the history of Amer- 
ican railroads, according to the Amer- 
ican Railway Association. 

A total of 1,014,480 carloads of 
freight, all classes, were loaded during 
the week, as compared with 951,384 
cars for the same period of 1921, and 
981,242 during the corresponding week 
in 1920. 

Car shortage on all roads in the 
United States, reached a new high 
record during the week ending Oct. 31, 
with 187,442 cars, an increase of 12,890 
over the preceding week. Shortage of 
box cars alone touched 91,039, a gain of 
9,305, while the coal car deficit totaled 
47,273, an. increase of 693 cars. 

Not less than 3,716 surplus cars, 
however, are to be found throughout the 
seven railroad districts. These cars are 
of all kinds and in good repair. 

Railroad buying of equipment con- 
tinues; the Missouri Pacific, alone, hav- 
ing placed orders with the American 
Locomotive Works, at Schenectady, for 
fifty engines for December and January 


‘deliveries. The purchase of fifty more, 


of the heavy mountain type, is con- 
templated, in replacement of lighter 
equipment. The estimated value of the 
fifty heavier engines is placed at 
$3,000,000. 


Rate 
Per 
Amount Cent Sold For Basis Maturity Dated Purchased By 
$1,500,000 4) 101.09 4.40 1927-47 October, 1922 Security Trust & Savings Bank of 
Portland. 
138,000 44 101.94 4.10 1923-42 Nov. 15,1922 N. Y. State Nat. Bank 
31,000 5 101.57 4.71 1924-33 Oct. 15,1922 Dime Savings & Trust Co. of Ft. Wayne. 
5,000 5 100:64 4:86 1924-33 Get. 3,192 J. F. Wild & Co, State Bank of Indian- 
apolis 
38,500 3} 100 4.50 1924-33 Nov. 15,1922 Huntington Bank, Huntington, Ind. 
10,000 5 101.57. 5.17 1924-31 Oct. 1,1922 W. L. Slayton & Co. of Toledo 
13,600 5 100.03 4.99 1923-32 Oct. 3, 1922 iadieee Safe Deposit & Trust Co. of 
SJiadison. 
87,780 4: 100.40 4.73 1928-42 Nov. 1,1922 Northwestern Trust Co. of St. Paul 
175,000 4; 100.60... Brown-Crummer Co. of Wichita. 
50,000 43 100 er tae ae nk 2 RR A aae wel iak (aise celal dareesebinns 
37,000 54 100 5.50 1923-26 Oct 1,1922 First Nat. Bank, Lisbon, O. 
6,100 6 100 6 Nov. 1, 1922 Spitzer, Rorick & Co. of Toledo. 
66,500 6 100 6 ‘ ommercial Bank of Tiffin. 
17,000 6 101.61 hey Due 
serially Nov. 1,1922 Ballard & Co. of Minneapolis. 
220,500 54 106.10. 1924-43 Sept. 1,1922 Otis & Co. of Cleveland. 
560,500 4 100 4.00 Oct 1,1922 To Trust and Sinking Funds 
50,000 5} 101.07 Sept. 29,1922 Caldwell & Co. of Nashville and others 
108,500 54 100.50 5.22 1923-38 Dee. 1,1922 Omaha Trust Co. 
12,500 4 100 4.25 1927-51 Nov. 1,1922 Nat. Bank of Cold Springs 
75,000 4 101.52 Nov. 1,1922 Hamilton A. Gill & Co., N. ¥.C 
143,000 5 100.87 4.81 1923-32 Oct. 1, 1922 a & Trust Co. of 
‘leveland. 
-18,000 4 101.257 4.05 1923-41 Sept. 1, 1922 
10,000 4 101.257 4.05 1923-27 Nov. 1, 1922} F.S. Moseley & Co., Boston. 
34,000 4 101.257 4.05 1923-27 Nov. 1, 1922 
25,000 5 100 5 1923-26 Oct. 18,1922 Industrial Savings Bank of Flint. 
were 5 + $s :- a ose o l. ‘on Blyth, Witter & Co. 
044 6 03. 40 1 July 1, “1:1, , a 
7349 6 ($0308 332° 1923-32 Bent. H 19224 Milliken & York Co. of Cleveland 
20,000 6 406.17 5.49 1942 Oct. 17,1922 Seasongood & Mayer of Cincinnati 
sooo) 5 «100,15... 1952 Nov. 1, 1922” Matthew Finn. 
DS RG NT ate eae Ritue in all dse's 04 BX Sr Eee ueleins 
70,000 5 102.89 4.71 1923 Nov. 1, 1922 California Cangeny. 
15,000 4 102.11 4.30 3935-37 Nov. 1,1922 Lehman Bros., N. 7.6 
30,000 4 102.18 4.29 1933-38 Nov. 1,1922 Sherwood & Merrifield, N. Y. C. 
75,000 4) 100.34 4.42 1923-30 Nov. 1,1922 Sherwood & Merrifield, N. Y.C. _ 
50,000 44 100.037 4.49 1923-32 Sept. 1,1922 Harris Trust & Savings Bank of Chicago. 
20,000 5 163.228 4.61 1924-42 Aug. 1,1922 Newton Trust Co. 
12,000 44 100.171 4.20 1923-28 Nov. 1,1922 R. M. Grant & Co. of Boston. 
55,000 6 100.077 .... ....... Oct. 31,1922 Freeman, Smith & Camp Co. of Portland 
90,000 6 100 6 1947 Aug. 1,1922 W. A. Brooks, Oklahoma City. : 
17,000 7 100 7.00 ....... Sept. 18,1922 Security Savings Bank of Rapid City. 
11,900 43 100.78 4.19 1923-27) 
33,500 4) 100.78 4.19 1923-27) 
6,100 100.78 4.19 1923-27} Nov. 1,1922 Old Colony Trust Co. of Boston. 
13,000 4 100.78 4.19 1923-35 
23,700 4) 100.78 4 19 1923-45 














Seatiestndaaeaiatearaapatierein neotoarteretan 


Re 6 econ > Se wegen Svante Sa 


PYRE TEE IO, ORNs le Nt I Magen me, ee 
- ep stotafe 





866 


Bids Wanted on Big Jobs 


Among the projects on which bids 
are either asked or will soon be called 
for, in Construction News, pp. 251 to 
265, are the following: 

Store and office building at Phila- 
delphia, Pa., for Cunningham Piano Co., 
$1,000,000. 

Shrine at St. Louis, Mo., for York 
Rite Temple Association, $3,000,000. 

Theatre and office building at Phila- 
delphia, Pa., for Stanley Co. of Amer- 
ica, $2,000,000. 
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U. S. Levies Duty on Cement 
From Canada 


The Treasury Department is prepar- 
ing instruction to collectors of customs 
to collect a duty of 8 cents per 100 
—- on Roman; Portland and other 
hydraulic cement from Canada. Cement 
is on the free list of the new tariff 
act but with a proviso imposing a re- 
taliatory duty equal to the duty im- 
posed by any country on cement from 
the United States. 





———— 
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Large Contracts Let During Wee, 
Among the week’s announcemen 


contracts awarded in  Constru ‘ioe 
News, pp. 251 to 265, are the folloy ing 


large. projects: 
Hotel at Chicago, Ill, to Paschen 
Bros., 111 W. Washington St., $2,250 000 
Office building at Chicago, Ill., to 
H. Erickson, 139 North Clark st 
$1,000,000. ’ 
Passenger liner at Seattle, Wash., to 
Todd Dry Dock and Construction (o. 
Hylebos Waterway, Tacoma, $1,000,000 


Weekly Construction Market 


“HIS limited price list is published 
week'ly for the purpose of giving cur- 
rent prices on the principal construction 
materials, and of noting important price 
changes on the less important materials. 


Moreover, only the chief cities are quoted. 
Valuable suggestions on costs of work 
can be had by noting actual biddings as 
reported in our Construction News section 
The first issue of each month carries 


complete quotations for all construction 
materials and for the important cities 
The last complete list will be found in 
the soon of November 2; the next, on De. 
tember ¢. 


a Minne- San 

Steel Products: New York Atlanta Dallas Chicago apolis Denver Francisco Seattle Montreal 
Structural shapes, 100 Ib............ $3.14 $3.95 +$4.40 $3.02 $3.15 $3.85 3.3 . 7 
Structural rivets, lOO Ib.......... 3.85 4.60 6.00 3.75 4.00 4.80 ve 72 oo 
Reinforcing bars, in. up, 100Ib...... 3.04 3.85 4 00 2.924 3.05 3.85 +3.30 3.80 3.25 
~_ pipe, black, 24 to 6 in. lap, rit i ; ‘ *e0 

eS ee ee : 49 61.15% 45% 94% 57-5 41% 39.2@51.8 ( 

Cast-iron pipe, 6in. and over, ton. .... 55.30 50.60 31.50 48.70 55.50 63.00 2 00 ” 3°08 55°00 

Concreting Material: 
Cement without bags, bbl........... 2.60 2.54 2.25 2.20 2.39 2.85 2.71 2.90 2.88 
ee ee eer 2.00 2.00 +2.52 2.25 1.75 1.90 2.25 1.00 1.50 
DANII coh drestilenvesns+ osexs 1.00 135 38. 2.38 1.00 1.00 1.50 1.00 1.25 
Crushed stone, } in., cu.yd.......... 1.75 2.10 1.65 2.25 2.25 3.50 2.25 3.00 1.90 

Miscellaneous: 
ss 3x12 to 12x12, 20 ft. and under, - ne se “ . 

DU oo) ecm nn ares A” : 40. 51. +41.00 39.75 35.00 ' 

Lime, finishing, hydrated, ton...... 16.80@17.17 23.00 22.50 18.00 25.50 24.00 2200 24.00 pe 
Lime common, lump, per bbl....... 2.75@3.13 1.85 2.50 1.40 1.40 2-70 175 oan. ts oe 
Common brick, delivered, 1,000... .. 16.90@19.10 12.00 9.9C 11.00 18@ 19 12.00 15.00 14.00 16.00 
Holiow building tile, 4x12x12, y 

et. SRR ae Not used .0776 ~115 1101 .0796 065 ll O08 
Hollow partition tle 4x12x12, 

as hk 5 anc ae isis beh > . 1230 0776 MS .0808 ei 065 108 i te 3 
Linseed oil, raw, 5 bbl. lots, gal....... .93 .97 1.07 .95 1.00 1.08 1.04 . 86 1.02 

Common Labor: 
Common labor, union, hour..,.... . a 60 PO a eng eae Petaeate Aa -50@.55 .563 .50@.60 ...... 
Common labor, non-union, hour.... _..45@.60 .30 § .30@.50 724 .35@.50 -35@.50 .474@.50 30@.35 

Explanation of Prices—Prices are to con- ment on cars. Gravel and crushed stone minal. Common lump lime per 180-Ib. net. 


tractors in carload lots unless other quan- 
ties are specified. Increases or decreases 
from previous quotations are indicated by 
+ or — signs. For steel pipe, the pre- 
vailing discount from list re is given: 
45-56% means a discount of 45 and 5 per 
cent. Charge is lic. per 100 1. for cutting 
reinforced steel into 2-ft. lengths or over. 

New York quotations delivered, except 
sand, gravel and crushed stone, alongside 
dock: common lump lime, in 280-lb. bbl. 
net, and hydrated lime f.o.b. cars; tile “on 
trucks”; linseed oil and cast-iron pipe f.o.b. 
Cement and concrete laborers’ rate, 813c.; 
pick and shovel men, 60c. per hr. 

Chicago quotes hydrated lime in  50-Ib. 
bags: common lump lime per 180-Ib. net. 
Lumber delivered on job. 

Minneapolis quotes on fir instead of pine. 
Brick. sand and hollow tile delivered. Ce- 


Mill price of steel shapes and rein- 
forcing bars firm at $2 per 100 Ib. on 
ordinary tonnages. This quotation, how- 
ever, is subject to shading of $1@$2 
per ton on large inquiries. Some of the 
more attractive orders on structural 
shapes, have been taken as low as $1.90, 
but special or undesirable plate busi- 
ness is quoted as high as $2.10@$2.15. 
Warehouse prices in the principal cities 
are fairly firm. Dallas, however, re- 
ports advance of 20c. on shapes and 
San Francisco, 30c. per 100 Ib. on bars, 
during week. 

Dallas quotes $2.52 on 2-in. gravel 
as against $2.25 per cu. yd., following 
price rise, due to freight difficulties, in 
New York, Chicago and Denver. 





quoted at pit. 
per 180-lb. net; 


We quote on brown lime 
white is $1.55 for Kelly 
Island and $1.45 for Sheboygan. Common 
labor not organized. 

Denver quotes on fir instead of pine. 
Cement “on tracks”; gravel and sand at 
pit; stone on cars; lime, brick, hollow tile 
and lumber on job. Tile price is at ware- 
house. Linseed oil, delivered, in wooden 
bbl. Common lump lime per 180-lb. net. 

Atlanta quotes sand, stone and gravel 
er ton instead of cu.yd. Common lump 
ime per 180-lb. net. 

Dallas quotes lime per 180-lb. bbl. Steel, 
cement, cast-iron pipe and crushed stone 
f.o.b. cars, other materials delivered. 

San Francisco quotes on Heath tile, 53 
8 x 11%. Prices are all f.o.b. ware- 
houses except C. I. pipe, which is mill price 
plus freight to railway depot at any ter- 


Changes Since Last Week 


Lumber prices generally firm. Minne- 
apolis, however, quotes advance of $1.25 
per M. ft. on Douglas fir. Lumber 
production in 394 mills reporting to the 
National Lumber Manufacturers’ Asso- 
ciation, for the week ending Nov. 4, 
fell off about 5 per cent; with a drop 
of 7 per cent in shipments, due to car 
shortage. Orders increased 3 per cent 
in volume during the week, leaving the 
status of the industry a little over 
1 per cent below normal as to output; 
with orders 20 per cent and shipments 
nearly 30 per cent below normal. 

Industrial conditions throughout the 
country are steadily improving but not 
without danger of labor shortage. New 
York building laborers’ unions, how- 


Lumber prices are to dealers in yards at 
San Francisco, for No. 1 fir common. 


Seattle quotes on Douglas fir (delivered) 
instead of pine. Lump finishing lime per 
180-lb. net. Hollow building tile delivered. 
Hydrated lime in paper sacks. Sand and 
gravel at bunkers. 

_Montreal quotes on Douglas fir instead of 
pine. Sand, stone, gravel and lump lime 


per ton. Cement, lime and tile are de- 
livered; sand, gravel and stone on sid- 
ing; brick f.o.b. plant; steel and pipe at 
warehouse. Hollow tile per ft. Cement 


price is in Canadian funds (the Canadian 
dollar stands at 1.003.) Bag charge is 0c. 


per bbl. Discount of 1l10c. per bbi r 
payment within 20 days from date otf 
shipment. Steel pipe per 109 ft. net; 23-in., 


$30; 6-in., $110. 


ever, have been involved in serious con- 
troversies for several months. Brick- 
layers and other mechanics, affiliated 
with the American Federation of Labor, 
have refused to use materials handled 
by members of independent laborers’ 
unions. A proposal on the part of the 
New York Building Trades Employers’ 
Association, to maintain the present 
wage scale but to permit individual 
agreements between unions and con- 
tractors, was rejected by the New York 
Building Trades Council, representing 
union building trades mechanics. Al- 
though these disagreements are 4 
menace to building operations, nothing 
definite has transpired up to the pres: 
ent time. 











